Solutions to Problem Set 4

1. (a)(1)
(b)The vector does not pass through the origin.

(c)Let S={(x1,x2,%x3,%x4) | x1x35=0}

vi= (1,0,0,0)€S
va= (0,0,1,0)€S
vi+ v2 €=(1,0,1,0) &S
(d)Let S={(x1,X2,X3,X4) | x1<X2}
vi=(1,2,0,0)€S
let ¢ = -1 cvi=(-1,-2,0,0)¢S

(e)The vector does not pass through the origin.

2.
(a)T
(b)F
Let si=(1,1,1)€SUT  ti=(1,2,3) €SUT
si+ ti=(2,3,4) ¢ SUT
(c)T

3.

(a)T
N(2A)=N(A)

(b)F
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But C(A) {0}
(c)F

[12} , [7 18}
gx A= A=

38 27 70
C(A)= C(A%)

(d)F



ex:A:{0 1} AZ:{0 O}
00 00
But N(A) = N(A?)

4.

(a)The nullspace of B =[A A] contains all vector x:{_y} for vy in R'.

w)ﬁcx:@

So N(C) = N(A)NN(B)

k:o,mmAx:0md&:o

5.
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(a)solution X = XrtXo= span{ 5|11 }
2|12
—So we can know that x,=0
—Db=0
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ol lo 4 8
spant| ¢ | ||} = span{| O 1| 01
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6(1 022?)
—We can get an A= [C,(0 1 0 0) ,c1 2€R
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1 0 > 2 X
4 8 X
()RX=|0 1 0 0 X2 =0
0O 0 0 O K
X4
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4| 8
X = span{ 0 0 }
1 0
L 0_ L 1_
"5 29
48
Matrix N=| 0 O
10
L O 1_
[ 5] [ 29] 5 | [29 ]
4| 8 4 8
(d)Let S = C(N) = span{| O Oly=c| 0 |4c| O = span{m,n}
1 0 1 0
0 1] 0o ] |1 |
1|16 1 6
0|10 0 0
T = span{ 5| (1 } = c3 5}%4 1 = span{u,v) Ci1.C2,C3,C4€ R
2|12 2 2
Let t€T =au+ bv a,beR
5 | [29 ]
4 8
= (icm -%cw) + (%cm + gcw) =¢l| 0 +co| O €S
1 0
L 0 . _1 -
Let s € S =cm + dn c,d €R
1 6
0 0
=(5m + 2n) +(m + 2n) = C3 5 +C4 1 €T
2 2

thus SET , TES , and therefore S=T.



6.

(a)if r =m

—R = [I F]

—We can choose a matrix B to let the linear combination of the columns
in R form an identity matrix I.

—So 1t 18 obvious to show that B:[é],l 1smbymand B is n by m.

(b)if r =
ST
—R'C"=1. We can also choose a matrix C' to let the linear combination

of the columns in R' form an identity matrix I.
—>So 1t 18 obvious to show that C=[I D] , C 1s n by m.

(¢c)

o7 70
1 FTo

—R' is n by m,I is r by r and F is (n-r) by r.

I 0] e [£0
— T 24>
F0 00

I 0
—The reduced row echelon form of R' = {0 O}

(d)

1 F
R'R=
FF'F

—RR is n by n,I is r by r, F is (n-r) by r and FF is (n-r) by (n-r)

%RTRZI F Lﬂ))l F
F'F'F 00

| F
—The reduced row echelon form of Rﬁ%:{o O}



(e)
[

rR7 | !+ F[1 O
0 0J|FT0

[1,+FF" 0
0 0

—But we do not know F ,so we cannot invert |, +FF" to I, .

—We cannot tell the reduced echelon form of RR' .



