Linear Algebra
Problem Set 7 Solution

Spring 2015
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(a)
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(d)

o
Q{ql qz}, project on C(Q) =P=Q(Q'Q)"Q" =QQ’
o

C(Q)LN(@Q")
c.projecton NQQ") =1-P=1-QQ"= I —q,q —0,0;

dim N(Q) =0, N(Q) = {0}(dim(Q) = 2)
dimN@QN=m-n=1
N(P) = N(QQ") =C(Q)* =dimN(P) =dimN(Q") =1
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u3=a-u, () -,
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Qx=b
Q'Qx=Q'b

x=Q'b= {qi}(q1+2qz+3q3) = H
q 2

2

The orthogonal projection of b onto N(Q")
e=(1-P)b
=[1 - (a,0; — 00 )1(91+292+303) = 35
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(a)
HH=I=H'H =H"=H'

(b)

Hx=x = xespan{u'}
Hy =-y = y e span{u}
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LetA= E ﬂ,det(A)LZ, det(-A) = (-1)%det(A) = det(A)
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det(A'®) = detA - derA - derA---derA=det(A)*®
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LetA= , det(A)=1=0
-1 0

oo [0

1 0
(d)
T
det(AAT) = (detA)(detAT) = det(A)det(A) = 1, detA= +1
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. A‘:(—l) det(B) det(A)

(b) [BiB IéH_'A Lo 4

s 0‘: (det 1)2 det(A) det(B) = det(A) det(B)
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(@)

AB =(0,11), AC =(0,1,2), AD = (1,2,3)
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(a)

det(A) =1
0 X, 0
0 X, 0
-1 = —
0 X, 0
0 000 1000 1 000 1 000
0100 2 000 2 100 2 100
X, = =0,x, = =0,%x, = =1x, =
1210 3110 3210 3211
0 3 21 4 0 21 4 3 01 4 3 20
0
: 0
Third column = 1
-2
(b)
1. 1 C", C'=det(A)A" = det(C") = det(C) = det(A)*det(A) =1
det(A)
(c)
C" = det(A)A™
1 0 0 O 1 -2 1 0
/-2 1 0 0 0 1 -21
C'= C=
1 -2 1 0 0O 0 1 2
1 -2 1 0 0 0 1
1 000
. ) T 2 1 00
C' = cofactor matrix of C = det(C)(C™)' =
3210
4 3 21
(d)
1 2 3 4
a1 4 0123
detC 0 012
0 001



