2013 spring HW6

1.
(a)
[X]s ——>Xx—25[x]s . [X]s =P[x] =BS[x];
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o [1 1 M1 0] |2 2
Pt
2 2
[XJs—>x—5[x]; . [x]c =Qlx]s =CS[x];
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(b)
[X]e —2>x—25[x]. , [X]. =K[x]; =C'B[x],
. 2 4
o T 2 3
2 1] (1 -1] |1 3
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(c)

[T(X)]s = [T]s[x]s
[T(X)]B = P[T(X)]s = P[T]s[x]s = [T]B[X]B = [T]BP[X]S where P=B™'S
P[T]s = [T]BP = [T]B = P[T]sl:r1 = BilS[T]ssilB = [S]B[T]S[B]S

()

[T00T, = [Tl

[TO)1e = KITO)T, = KITL[, = [T1e[x].=[T1.KIx], where K =CB
K[T]; =[T].K=[T]. = K[T]BK‘1 = C‘lB[T]BB’lC =[B].[T]:[Cls
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2.
(@)
X
©SL1S",[0 0 0] y|=0
z

St =R?

(b)
1] 1 0 0}|1 1

S=C(A)=span4|1|s ,EA=U=|-1 1 0(|1|=|0
1 -1 0 1][1] |o
1] [-1

S"=N(AT) =span<| 1

(c)
1111 -1

S=C(A)=span{|1| [1]|+, S"=N(AT) =span-| 1
1(10

3.

(a)

w C(AT) L N(A) ..dimC(AT)+dimN(A) =n

Ax=A(X, +X,),AX, e C(A), X, e C(AT), X, € N(A)

X,, X, are linearly independent.

dim(x) = dim(x,) +dim(x,) =dimC(AT) +dim N(A) =n

.+ Itisfull rank .. x € R" can be decomposed in a unique way.

(b)

Suppose there exist X' # X, such that Ax; =b, x, and x, e C(AT)
AX; =b=Ax, ,AX,—X,)=0= X, —X, € N(A)

X, and x, e C(A") .. X, —X, e C(AT)

.+ C(AT) LN(A) ..C(AT)nN(A) ={0}

X, —X, =0=>X, =X, FJg

= There is only one and only one vector x, e C(AT) satisfying Ax, =b



4.

(@)
*AB=0 ..C(B) e N(A)

= rank(B) = dimC(B) < dimN(A) = 4—dimC(A)=4 —rank(A)

= rank(B) + rank(A) < 4
1 2
(b)No, [-1|isonx+y+z=0,
0 0
(c)
1110 -1/10
1110 1 0
S=C(A") =span , S"=N(A) = span
(AT)=spans| | | (Wy=spans| || "
0|1 0 1
5.
(@)Yes
112 2 1000 1
A=|/1 1 2 2(—>|1 0 0 0|=C(A)=span<|1
0112 0100 0
12 12 0
P=a(@'a)a' =|1/2 1/2 0
(b)
12 12 0|1 3/2
p=Pb=|1/2 1/2 0||2|=|3/2
0O 0 1}3 3
(c)
112 2 1010
A=[1 1 2 2|>R={0 1 1 2|= N(A)=span
0112 0 00O
5 1 -5 2
111 9 -1 4
N(NTN)'NT =
Q=N( ) 11|-5 -1 5 -2
2 -4 -2 3

1|isonx—2y+z=0,but[l -1 0]/1|=0



6.
(@Yes
AT(b—AXx)=0= ATb=ATAx

-3/2
X =(ATA)*ATb :{ 5 }

(b)Yes
5 -1| |5-a
X=X,+X,=| 0 |+a] 1 |=| a
-1 0 -1
5-a
Ix|’=[5-a a -1]| a |=2a*-10a+26
-1
) 5 -1| |5/2
d(2a —10a+26):O:>a:§:>X: 0 +§ L l-ls/s
da 2 2
-1 0 -1

" AX = AX, +AX, = AX, , X, e C(AT) ..x eC(A")



