
Linear Algebra 

Problem Set 7 Solution           Spring 2015 

 

1.(15pts) 

 

(a) 

 
























































































































































3

1

1

1

12

1
3,

1
3

1
3

1
3

1

33

3

1

1

1

6

1
,

0

0

1

1

2

1

0

1

0

1

0

0

1

1

2

1
,

0

0

1

1

3
22

22
2

11

11

22
11

11
22

111

ga
uu

uu
a

uu

uu
au

ga
uu

uu
au

gau

T

T

T

T

T

T
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 A = QR 

 ATAx=ATb Rx = Q Tb 
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(a) 

 Q= , project on C(Q) P = Q(Q

















││
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21 qq  TQ)-1QT = QQT 

 )

 

()( TQNQC   

project on N(Q ) I - P = I - QQT = 

dim N(Q) = 0, N(Q) = {0}(dim(Q) = 2) 

dim N(QT) = m - n = 1 

 dim N(QT) = 1 

c) 

T  TT qqqqI 2211   
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 N(P) = N(QQT) = C(Q)   dimN(P) =
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(d) 

Qx = b 

QTQx = QTb 

(q1+2q2+3q3) = 

onal p to N QT) 

 e = (I - P) b 
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 The orthog rojection of b on (

  =[I - ( TT qqqq 2211  )](q1+2q2+3q3) = 3q3 
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) 

= I = H-1H H-1 = HT 

H99 = H100H-1 = (HH)50HT = I50HT = HT 

Hy = -y 
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 HTH 
 

 

 

(b) 

 Hx = x   }{  uspanx   

  }{uspany  

 

(c) 

 [I - 2uuT]
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(a)  F 

Let A , det(A) = -2, det(-A) = (-1)2det(A) = det(A) 

) 

 det(A100) = detA‧derA‧derA…derA=det(A)100 

 F 

Let A , det(A) = 1 0
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(c) 
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et(A)det(A) = 1, detA = 

 AT = 
 10

 = -A 



 01

(d) 

 det(AAT) = (detA)(detAT) = d 1  



(e) 

 Let A A2= = , det(A) = 0 1

 F 
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det(A) = 1 

-1 Ax = 

(a
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 Third column = 

 

(b) 

 A-1 = 
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TC
A)det(

1
, T =det(A)A-1   det( T ) = det(C) = det(A)4det(A)-1 = 1 

 

c) 

 C  = det(A)A  

CT= ,C=

C' = cofactor matrix of C = det(C)(C-1)T = 

(d) 

 C-1 = 

C C

(
T -1
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