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1. LetA= 1|3 2 -¢]|.
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(a) Find the characteristic polynomial of A. (Spoints)

(b) Find an invertible matrix P such that r~ AP is
diagonal. (10 points)

(¢) Find 4. (5points)

2. Let A be mxn matrix. Show that the column space of A
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and the null space of 4" are orthogonal. (10 points)

}.

(a) Show that A is invertible and find 4. (10 points)

3. Let B= {(1,1,0), (1,2,0), (0,1,2)} and A =

N = O

1
1
0
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(b) Show that B is a basis for R®. (5 points)

© Let R* be the inner prodqct space with the Euclidean
inner product. Use the Gram-Schmidt
orthonormalization process to transform the basis B
into an orthonormal basis. (10 points)

(d) Let W = span{(1,1,0), (1,2,0)}. Find the orthogonal

projection of (1,-1,2) onto W. (5points)
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4.Let R be the set of all polynomials of degree at most 1
and B={1,x}.Let T: R°~> p be defined by
T(a,b,c)=2c-b+(a-b)x and D={(1,0,0),(0,1,0),(0,1,1)}.
(a)Find the kernel of T. (5 points)
(b) Find the matrix of T corresponding to the orde;'ed

bases D and B. (10 points)

1 -1 2 -2 3 b,
X
2 -2 4 -4 6 b :
S.LetA= , b=| ?land X=|x,
00 00 1 b,
X
4 -5 7 -7 11 b, ‘

(a) Find a necessary and sufficient condition on b such
that AX=b is consistent and find the general
solutions of AX=b. (10 points)

(b) Find Rank(A). (Spoints)

6. Let M be the vector space of all 2x2 matrices. Let A=B 8]
and
U={X ¢ M |[AX=XA}.
(1) Show that U is a subspace of M. (S5points)

(2) Find the dimension of U. (5points)




