MATH 33A
SECOND MIDTERM EXAMINATION

May 20th, 2013

Please show your work. You will receive little or no credit for a correct answer to a
problem which is not accompanied by sufficient explanations. If you have a question about
any particular problem, please raise your hand and one of the proctors will come and talk to
you. At the completion of the exam, please hand the exam booklet to your TA. If you have
any questions about the grading of the exam, please see the instructor within 15 calendar

days of the examination (i.e. by June 4th).
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Problem 1. Let V be the subspace of R* consisting of vectors iQ such that
3
Ty
1+ To+ T3+ Ty = 0
T1— Tog+ X3+ T4 = 0
(1) Find a basis for V.
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(2) Find the dimension of V. -
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(3) Find an orthonormal basis for BV
t -~ 1
U= M= —r o | R
!-\,\j‘h V= i j \)i Yo — -‘v:i‘

Werll |- £l



Problem 2. (10 pts) Let B be the basis for R? given by the vectors v; = {
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(1) Let 1y = {2
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be two vectors in R?. Find the coordinates s|w1]
and gs[ws] of wy and ws, in the basis B.
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Problem 3. (10 points)

Let I be the 5 x 5 identity matrix. Is there a 5 x 5 matrix A for which ATA = —I (here
AT denotes the transpose of A)? Either construct an example of such a matrix A, or explain
why such a matrix can not exist. (The entreis of A can be arbitrary real numbers).

AT=AV ATA=X

o~ gl square WMERAK ,  det (AT = e+ (al

det WA= et [T}

derfple et (A) = &t (-T)
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Problem 4. (10 points) Find the least squares solution z* of the system AZ = b, where

11 3
A=|10]|, b=|3
0 1 3
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Problem 5. (True/False, 1 pt each) Mark your answers by filling in the appropriate box
next to each question.

@ Let A be an orthogonal 4 X 4 matrix such that Ae; = ey, Aey = e3 and Aes = ¢;.
Then Aey = ey.

') Let {x,y,2} be a set of linear independent vectors in a linear subspace V' of R".
Then no two vectors u, w E V can span V

Bl
=

1

N

H
=]
—t
s
i
e
0
E
o}
O
=
—+
=
O
0g
(@]
=
o
i
g
o)
ot
i
X
IS
=
+
=
D
D
s
+
=
[
D
n
@)
h
Ds
o
=
D
—
CD
9]
[7]
(—f
b"
o
=
O
]
l;%
97
,__,
(—1‘
O
;_.\

The dimension of the vector space of all symmetric 4 X 4 matrices is 10

Let T : R5 — R3 be a linear transformation such that ker(7") has dimension 2. Then
dimension of the image(T) is equal to 1. e

If determinant of a matrix is equal to 1, the matr X i snmlar to the identity matrix.
Orthogonal projection is an example of an orthogonal transformation.

A linear transformation w thh takes an orthonormal basis mto another orthonormal

@3“

=)
&

@a
Eei

basis is orthogonal. pRRVES 07 xf WS Regth o

For any invertible matrix we have (AT) o (A‘I)T. & Do

) For any matrix A one can find @ and R such that A = Q- R, where Q) is an orthogonal
matm}? is an upper triangular matrix with non-negative entries on the diagonal.
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