X K )’( Exam 4

Linear Algebra, Dave Bayer, May 10, 2007
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Please work only one problem per page, starting with the pages provided. Clearly label your answer.
If a problem continues on a new page, clearly state this fact on both the old and the new pages.
Do not use calculators or decimal notation. Please simplify each answer as far as possible.

[1] Find an orthogonal basis for the subspace V of R® spanned by the vectors

(1,0,—1,0,1) (0,1,—1,0,0) (0,0,1,—1,0)
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[2] Let V be the vector space of all polynomials f(x) of degree < 3. Find a basis for the subspace W
defined by

Extend this basis to a basis for V. ‘\
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[3] Define the inner product of two polynomials f and g by the rule

1
<Y = | foar
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Using this definition of the inner product, find an orthogonal basis for the vector space of all polynomials

of degree < 2.
F(x) = a+bx +ex* represeq’r as (a,b,o
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[4] Find the matrix eAt, where A = F —21 _12]. OQ‘(,(M =0

0 -1 1
- ca(P\\)\ r mce(m ) - o4R) =0
-z
?_ 2 2 I-l’}_“ )\_,2)\2.-__ O

/\MQ\.—@Q—O):@

= 2.

A2 A-2T= F’é— "7-] g A=00, -
u [g] Avz=2V3

o-l |
T T L] yamk 2,00y one aﬁu\mﬁﬂ

\=0 A-0I=A= XO 5 :] me e

0 -l P
And mstead Vv, —S5v, -0

So Jook for Vo So ﬂ?‘v,fo but- Av,#0. Ten st v, = AV .

2 2 L=L
({{0_‘,] 2722
o-1\
t 0‘1:9 0 >
l et te QLo (o)1t 0\O
eﬂt-_; ?0(} 9 SO'E 0 g~ | _{\00 0 | qlt o-l)
1 0 ooé—t L) - 110lJLoo € L1 -

e 0O hnUQd oY)
ek =



_IG.II_
T—0 o —— ,/
©cQ0Q ©-=- T°9
——— O 7T -
\\ Qab —°o0
O -0
Qo5 |
' ? wloT 7 _-[=2° =5 B
=29 ojog® =22 5 M
O....._..I... Q= — T8% — Q0 |=»
L — | &
e
I
“v
1 —
QD=F m ! ..W.W.., -+
—r— of= STl | —s
-
MOMUU —O o Qo O
I.I'J“' L)
1901@0AWWW =
Q- - - L ) Q-
— p=d T -0
+ QU 0QO
) e 7 o _
\l .t:
= &
Q) QU

L: [041
Ch G
00

t=0

At
£

CMRUCS -

v = -
{Ae“ )LC:O— A

t=0

(‘?t et |

(\

e
AL—I-.II
NEERS
~C O
Ve \\
T ©Q —)
— Q0 04,00
— Q0 ._,_..T.OO
5 | =28
(——
0.& 3
QN
2
~+
) S
Q- - S~ ~
oT T ST ¥
QT O
QQ O
1 G
+ ‘v
@)
1)
-+
<<
W



[5] Find a matrix A so A2 = [:; ﬂ
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