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1. (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). If an mxn matrix 4 is row equivalent to an echelon matrix U and if Uhas k nonzero rows, then the
dimension of the solution space of Ax =0 is m-k.
(b).If matrices A and B have the same reduced echelon form, the Row 4 = Row B. (Row 4 means the
row space of 4.)
(c). If A is mxn and rank 4 = m, then the linear transformation x |- Ax is one-to-one.
(d).If B= {b, ..., by} and C= {e, ..., ¢} are bases for a vector space ¥, then the jth column of the
change-of-coordinates matrix P from the base B to C is the coordinates vector [¢].
(e).If a vector y coincides with its orthogonal projection onto a subspace W, then y is in .
(f). If Wis a subspace of R", then ¥ and #* have no vectors in common.
(2). A least-squares solution of 4x = b is the vector A% in Col A closest to b, so that ||b-4%]| < [|b — 4x]|
for all x.
(h). The normal equations for a least-squares solution of 4x = b are given by X = (474)"4%b.

2. (15 %) Let T : Po—> P; be the transformation that maps a polynomial p(f) into the polynomial (¢+3)p(?).
(a). Find the image of p(f) =3 - 2t + £ (5 pts)
(b).Show that T'is a linear transformation. (5 pts)
(c). Find the matrix for T'relative to the bases {1, ¢, £} and {1, ¢, £, £}. (5 pts)

2 4 2 4
3. (10%) A=|2 -6 -3 1 |[,findbases for Nul 4 and Col 4.
-3 8 2 -3
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4. (10 %) Find a QR factorization of 4 =| -1
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5. (21pts) Let.4 be the matrix givenby A=|-2 2 | withrankA4=1.
’ 2 -2

a. Compute the A™ (the pseudoinverse of 4, the inverse of reduced singular value decomposition of 4).
(10pts)

b. Find a least-squares solution for 4x = b, where b = [1, 2, 01". (6 pts)
Find the least-squares error for part (b). (5 pts)

3
6. (20pts)LetA=[0'6 0'3}‘,1{A}mxu=[o.s}

04 0.7 % 0.5

a. Find a basis for R* consisting of vi and another eigenvector v; of A. (8 pts)
b.  Verify that xp may be written in the form xo = w1 + cva. (5 pts)
c. Fork=1,2, ..., define x; = 4"xy. Compute x; and x,, and find x* as k approaches fo . (7 pts)




