Solution to Problem Set 8
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For y = B, + Bt + B,t?
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3.

The projection matrix is A(ATA)'AT

But the rank of A is 2,ATA will not be invertible.

So we remove the dependent columns of A first and keep the independent columns.

11
Then a new matrix A=|0 1|,the column space of new A and original A are the same.
11
-.we can use the new A to get the projection matrix onto C(A)
05 0 05
AA'A'A"= 0 1 ©0
05 0 05
-~ leftN (A) L C(A)
05 0 -05
-.The projection matrix onto left N(A)=1-AATA)'A"=| 0 0 O
-05 0 05
To find the projection matrix onto row space of A,we also remove the dependent rows

and keep the independent rows,then the new AZ{O 111

1121}

06 -0.2 04 -0.2
-02 04 0.2 0.4
04 0.2 0.6 0.2
-0.2 04 0.2 0.4

. The projection matrix onto C(A") = AT[(A")" AT (AT)" =

And N(A) L C(AT)

04 02 -04 02
02 06 -02 -04
-04 -02 04 -0.2
02 -04 -02 0.6

. The projection matrix onto N(A)=1-A"[(A")TAT]T*(A")" =

4.

(a)

X =X, +%X;,=0
Let X, =C,,X; =C,, X, =C;, X =C, —C,
X, 0 -1
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(b)

0 001

Let A=|-1 0 10
1100

1

S* =N(A) =span _1
0

—c =-1c,=——,C; =
4 e
3 3
2 1
b=| 3b=| 3
2 1
3 3
_-1 - - 0 -
5.
(a)
Qu=(1-2uu)u
=u-2uu’u
=-U
(b)
Qv=(I-2uu")v
=v-2uu'v

=V



6.

R is an triangular matrix, and A=QR
~C(A)=C(Q,) ,Q, is the column space of A

Q,A=Q,/QR=0 —Q is orthogonal matrix .. Q,'Q, =0
~.Q, is left null space of A



