MATH 2025 Name: QOL‘*“\"Q""S Fall 2009

Test 3, Thursday, Nov. 19, 2009

For partial credit, show all your work!

1[15P)]) Consider the inner product ((z,y, 2), (v, v,w)} = 2zu + 4yv + 2w on R*:
a) Evaluate ((1,-2,3),(1,1,-3)) = — [ &7

e

b) Evaluate “(3,3}1)”:1}5@, E o
Do L= LK 2L+l =5 5

b) Are the vectors (1,1, —2) and (1,1, 1) orthogonal with respect to this inner product? N @

l +L‘E - MZ;—:\"{

2[15]) Use the inner product {f, g) fo z)dz on C([0,1]) to evaluate the following:

a) (2% + 2% - 32,27 = — 27 |
3 % | jO+ 19 —HE™
c:? & 5 GO

b) (cos(mz),sin(rz)) = O




3[5P]) Consider the inner product ({z,y,2), (¢,v,w)) = zu + y¥ + zw on C°. Evaluate

(1+20,2-43+9),0+2,14301 )= (= J 7
CH2O)(1-24 ) + (2 - ) Q=30 (2+0) (1)
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4{5P]) Use the definition of linearly independent directly to show that the vectors (1,1,1), (1,0, -1),
and (1,2,1) are linearly independent, i.e., show that ¢;(1,1,1} + ¢(1,0, —1) + ¢3(1,2,1) = (0 0,0)
implies that ¢ = 2 =¢3 = (.

<y i R, =e QCSQ%::»@ oo = C
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5[16P]) Which of the following sets of vectors is linearly independent and which are not? Explane
why.

a) V =R? (1,-3), (—6,18). (—b i <) = -6 C‘*;_S) N@

Q’ R?, (1,1,0), (1,-1,1}, {-1,1,2). ‘\Pom{\wﬁ;a»( (3’\‘“‘5’5‘“053@”\&

N’f” o)V =R3 (1,0,1), (2,0,—-1), (0,1,1), (1,3,1).  Leo mmwi

/::) C([0, 1]}, cos{nz), sin{mz) | “‘(3 CQ”V‘Z“"‘Q
J Lmewm@ N M




6[5P]) Write the vector (3,3,6) as a linear combination of (1, -2,0), (2,1,1), and (2,1, -5).
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7[15P] Which of the following sets of vectors is a basis for the given vector space? Correct reasoning
counts for half of the points!

a) V=R (1,4), (-1,-8), 3, 1) ya
N@ o %’Y‘\C‘Lw‘é L,bn@@‘\}“—é &%@\0@

OV R?, (1,1,-2), (1,1,1), (1,-1,0).
Cen @&%e{j@wﬁ => QWQM%MW

C) V= RBJ (11 3, 1)1 (17 -3, 2)' NQQ—KQ @KGQQ’QU) Ci’gm
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8) Let W < R® be the plane spanned by the vectors (1, 1,1} and (2,0,1}.
a[5P]) Write the formula for the orthogonal projection P : R* — W.

P((z3, (‘:: *x-g*t-Qz ~ X+ 5y¥tdZ Q><+§ly%;22')
WITRRE
w--wz} = () D= (-1 o)

+ & -
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| .
b[4P}) Find the point in W closest to the vector (3, -1,2). 'g"' (l C}i HQ{ \1)

PC%,““{)Q\]:,—QZ (13 a{-i“f’# 3”§"""FZ éf—gﬁ‘-‘fl (:2@ L‘i‘g

9{10P]) Apply Gram-Schmidt to the set of vectors ? ( @ Q 1 E
a) (1,1,0,0), (2, 0 1,0), and (1,0, ~1,1).

\l\f‘_— ii c,acq

Wy = &9‘ ‘9 o)~ w (L4090 = U’f—?r ) G)

W, = (1,¢ 1}1§~ Z_u \)a N— &

2 i) }
=x(1-1,784),
b) 1 and z* {using the inner product (f, g) = fo
\u{ =
<.
_ (1, %7) 2z
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10[5?]) Let W) be the wavelet space spanned by the functions t,o » and ¢!, Find the function
in W closest to the polynomial 1+ 4z,

; “
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