九十五學年度第二學期 進階線性代數 Quiz 2 (Ch 4.8 ~ Ch 6.2)
班級：                   學號：                    姓名：                   
1. (15%) Find a basis for the subspace of R3 spanned by (2, 6, 4), (3, 2, 7), and (1, 3, 2).
Sol:
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( { (1, 3, 2), (0, 7, 1)}
2.  (20%) The vectors u1=(1, 0, 0), u2=(1, 2, 0), u3=(0, 1, 3) form a basis for R3. Use these vectors in the Gram-Schmidt process to construct an orthonormal basis for R3.
Sol: 
    v1 = u1 = (1, 0, 0)
    v2 = u2 proj v1u2 = (1, 2, 0) (1/1) (1, 0, 0) = (0, 2, 0)
    v3 = u3proj v1u3 proj v2u3 = (0, 1, 3)(0/1) (1, 0, 0)(2/4) (0, 2, 0) = (0, 0, 3)
( An orthonormal basis is { v1/ || v1||, v2/ || v2||, v3/ || v3||} = { (1, 0, 0), (0, 1, 0), (0, 0, 1)}.
3. (a)(15%) Determine the characteristic polynomial, eigenvalues, and corresponding eigenvectors of the matrix A. 
(b) (15%) Orthogonally diagonalize the following matrix A. Give the similarity transformation. 
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Sol: (a) |A I| = 
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If 
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   (b) Let 
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, C=[ x1/ || x1||  x2/ || x2|| ] = 
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, then C 1=
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       Let D=
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4. (10%) Let A be an n(n matrix. Prove that A and At have the same eigenvalues.

Proof:  |A I| = | (A I )t | = | A t I | 
         ( A and At have the same eigenvalues.
5. Let T1(x, y) = (2x, x+2y) and T2(x, y) = (3xy, 5y) be transformations from R2 to R2.
(a) (10%) Show that T1 is a linear transformation.
(b) (10%) Find the standard matrices of T1 and T2. 
(c) (5%) Let T = T2。T1. Find the matrix that defines T. 
Sol: (a) “+” : Let (x1, y1), (x2, y2)( R2.
            T1((x1, y1) + (x2, y2)) = T1(x1 + x2, y1 + y2) = (2x1 + 2x2, x1  x2 + 2y1 + 2y2)
                                             = (2x1, x1+ 2y1) + (2x2,  x2 + 2y2)
                                             = T1(x1, y1) + T1(x2, y2)
        “ · ” : Let c( R.
             T1(c (x1, y1)) = T1(c x1, c y1) = (2 c x1, c x1+2 c y1) = c(2x1, x1+2y1) = c T1(x, y)
       (T1 is a linear transformation.
     (b)  T1(1, 0) = (2, 1),  T1(0, 1) = (0, 2) 
         ( The standard matrix of T1 is 
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         T2(1, 0) = (3, ),  T2(0, 1) = (1, 5) 
         ( The standard matrix of T2 is 
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    (c) The matrix that defines T is 
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(背面尚有試題)
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