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(24 pts) Make each statement True or False and JUSTIFY each answer. 3 pts for each question.
(Correct answer for 2 pts and suitable justification for 1 pts.)

(a).4 is n x n matrix. If A+5 is a factor of the characteristic polynomial of 4, then 5 is an eigenvalue of
A.

(b).If 4 is 3 x 3, with columns a1, a2, and a3, then det A equals the volume of the parallelepiped
determined by a1, a2 and a3.

(). If u is in the row space and the column space of an nxn matrix A, then u = 0. A is n x n matrix and A
is diagonalizable if A = PDP for some matrix D and some invertible matrix P.

(d).If A is similar to B, then A2 is similar to B,

(¢). The best approximation to y by elements of a subspace W is given by the vector y - projw y.
(). Not every orthogonal set in R" is linearly independent.

(g).If z is orthogonal to u; and to uz and if = Span {u,; u2}, then z must be in =,

(h).If b is in the column space of A, then every solution of Ax = b is a least-squares solution.

(a). (5 pts) Compute the following determinants: A =
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(b). (10 pts) Find E**?? where E = [2 J.
(15 points) Let = Span {x1, X2}, where x; = [-1, -2, 0]7 and x, = [-1, 3, -11".
(a). (8 points) Use the Gram-Schmidt process to find an orthogonal basis

{uy, uz2} for .
(b).(7 points) Let y=[2, -4, 1]%. Decomposeyasy=¥ +z, where¥isin W and z is in ™.




| 174 BRI AR 111 B4 AR B SEaE
% P BREITEZSZ

SRHE - SR EEERE 0219 - B0 3
- vA=RE )=
g d
4. (46pts)LetA=|0 0|.Find
55

(a) Find the LU factorization of A. (5 pts)
(b) Find the QR factorization of A. (5 pts)
(c) Diagonalize A7A. (5 pts)

(d) Find the maximum value of the quadratic form x"(474)x subject to the constraint x"x =5 and
find a unit vector at which this maximum value is attained. (5 pts)

(e) Find a singular value of decomposition (SVD) of A. (5 pts)
(f) Find an orthonormal basis for (Col A)*. (5 pts)

() Find A* (reduced SVD of A). (6 pts)

(h) Find the least-squares solution for Ax =[1, 0, 177 (5 pts)

(i) Find the orthogonal projection of b =[1, 0, 117 on Col 4. (5 pts)




