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Instructions:

e Show all work, clearly and in order, if you want to get full credit. I reserve the right to
take off points if I cannot see how you arrived at your answer (even if your final answer
is correct).

e Circle or otherwise indicate your final answers. If you use the back of a page please
indicate that you have work on the reverse side.

e You may not use books, notes, calculators, mobile phones, or any outside help during
this midterm exam. You may not collaborate with other students in any way during
this midterm exam.
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1. (10 points) The following problem consists of five statements about linear algebra. In-
dicate which of the following statements are true and which are false. For these problems
you need not justify you answer. (Note that each correct answer is worth 2 points for the
statements in problem 1).

(a) (2 points)
If t e n X n matrix A is similar to the n X n matrix B, then A7+ 51, is similar to B” +51I,.

/TI‘}/OI False A5~ &, ATg 5T« - %1 & //

- =
(b) (2 points) / B (\ =50
For a subspace W of R™ and a vector £ in R™ the length of the orthogonal projection of
T onto W, projy 7, myst be less than or equal to the length of #. That is, ||projy Z| < ||Z]|
‘ "’D’ue;))r False :
-

(c) (2 points)
Every square matrix may be written uniquely as the sum of a symmetric matrix and a

skew—syn‘fmetrlc matrix. v oy
True or False | 787 A S 1%1/] = a ’ ] [ ot \J
\ N E J i i (N> % W ({
(d) (2 points) ' ' o= ,7::;0’
For any n x m matrix A, dim(im(AT)) = dim(im(A)). h= 2y
True or\Fa'légé”- P
\- o > »/\ \/\ \ = ,\\&Uﬂ
el

(e) (2 points)
If the matrix A is symmetric and the matrix B is orthogonal then B~!AB is symmetric.

1*42_1 se {
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2. (10 points})
Let B = (4, 73) be a basis for RB? where 7, = [ fl} } and th = { " ]

Let C = (u}},u%) be another basis for R* where ) = [ 1 and , = [ d ]

As usual, let S = (€], €} be the standard basis for R®.

(a) (2 points) What is the matrix which changes the B coordma.t% to the & coordinates?

. B c=>s =
o e [ Lwﬁﬂ[;m ]
O \\Li \ ], [‘ o

(b) (4 points) What is the matrix which changeq the & coordinates to the B mardma.tes.

VARRE YR

K

I 107
(c} é points) If [Z]e = [ i ] is the € coordinate vector for &, find [£]g, the B coordinate
vector for . 3
|' ] —’l L ":. [(‘T ]
O [ I = } 3 ‘:l .
2 S
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3. (10 points)
(a) (7 points) Find the QR-decomposition of the following matrix, whose columns are

linearly independent:

\/, \j/ V]

0 -1 -2
A=12 1 1
0 0 2
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(b) (3 points) For the matrix Q that you obtained in part (a) find Q.
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. (10 points)
Use the method of least squares approximation to find the equation of the line which best
fits the following points in the xy-plane: (-2, -3}, (—1,-1),(0,1), (2,2). When you’ve found
the line, sketch its graph in the xy-plane along with the four original data pﬁts
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5. (10 points)
For the equation AZ = b, calculate the least-squares solution, #*, which has minimal

o fer ’

length, where -
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