Linear Algebra
Problem Set 7 Solution

1. (10pts)

AT =AY BT =B~1
(a)False

QAT (24) = 44TA = 41

(b)True
(—AT(-A) =ATA=1

(©)True
(AZ)T(AZ) — A—ZAZ =]

(d)True
@nr@ah =1

(€)True
ANTAN) =1

(AHTrue

(AB)T(AB) = BTATAB = |

(g)False

(A+B)T(A+B)=ATA+A"TB+BT"A+B"B=21+ATB+BTA

(h)True

(A~'BA)T(A™1BA) = ATBT(A")TA 'BA =]

2. (10pts)
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Q Q[2/3‘ QT[ ‘
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Q—[—2/3 1/3  2/3
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(b)

I 2 -3 3 2
Q:[ql q2 q3];Q[3 2]=[0 —3]
I 0 0 2 0
[3
0

( 2q; +3q; = 0
322 41 = [9/13] - |g1] # 1 - It doesn't exist orthogonal matrix Q.
l—3q14-2qz== —3] 4/13
L 0
3.(30pts)
(a)
[1] 1 0
it _10 12
R Y Kl 4] Kl I
[ 1. 11 -1
(1] 1/2
1 1/2
U R (12
1] 1/2
1/2
v a2 =172
2 2 u{ul 1 _1/2 q2
1/2
1/2
" = _ufa3u _u§a3u _| 2]
U Ty b wlu, ¢ [—1/2 s
~1/2
(b)
1 1 0
_ _I1 0 2
A=0QR A= 10 1
1 1 -1

1/2 1/2  1/2
iz 212 12
Q=12 —1/2 —1/2
1/2 1/2 —1/2

2 1 1
R=QTA=|0 1 -2
0 0 1




(©)
P = A(ATA)7'AT = QR(RQTQR)'RTQ" = QRR*(R")'RTQ" = QQ"

3/4  1/4 —1/4 1/4
14 34 174 -1/4
“|-1/4 174 374 1/4

1/4 -1/4 1/4 3/4

(d)
1
_19] =
Ax = ol = b
0
ATAx = RTQTQRx = RTRx = ATb = RTQ7b
Rx =QTh
—3/4
X = [ 3/2 ]
1/2
(e)
R2=Q"h,2=0

QTh = 0,b € N(QT)

1

_ -1
b = span _1
1

4.(10pts)
(a)False
det(4T) = det(—A) = (—1)"detA = det4 - when n is even, detA is an arbitrary number.

(b)True

1
det(4T) = det(4™1) = ey detd — detd = +1

(©)
det(4?) =(detd)? = det4
— detA(detA —1)=0—>detA=1o0r0

(d)True
det(A¥) = detA - det4d ---detA = 0 - detAd = 0



(e)False

LetAz[léz (2’],,4—1=[(2) 192]

5.(20pts)
(a)
1 1 0 O 07
1 2 1 0 0
A -0 1 21 0
"o 01 2 0
A |
0 0 0 0 1 2

detd,, = 2det4,,_; — detd,_,
Letn = 3,detd, = 1,detd; =1
detA3 = 2detA2 - detA1 = 2(1) - 1 == 1

detd, =2(1)—1=1

(b)
2 8 9 97 1 2 8 9 9
[0 10 7 21 31| [0 10 7 21 31 |
A=lo 7 5 19 3|-|0 0 1/10 43/10 -187/10]|
lo 0 0 8 10 [0 0 0 8 10
0 0 0 7 9 0 0 0 0 1/4
detd = 2
(©
A 0
EZ / N 14 He M = [”"r';-'] = [[ I :| .
YR B TR B R nerls B A pxr AR o RN
det M = ZU“?:'”HJ. T M1 Gy * T,
P o

5 M AR EELr & 5 Ly

1 ifp=1{j..... ger+1,...,0)
Mrdtaees ™ "Moo = 9 ) gtherwise.

det M = E rTI_r,r}:Im]JI STl My Gyt T,

P

= E rTI_r]r;-r.]lmLII T

Pr

= det A,



= [F} [;‘ =dea SRRl ‘f] g‘ e
G o

A B | ||’ g — (detA)(detD)
(d)
det(:—lc ,?1] [A DD = det —IC g])det(? g ) = (eta) det(? g])
det(:—lc ,?1] [A D]) = dEt( f)l AD 7 CB ) = (detA)(detAD — CB)
det( ]) = det(AD — CB)

6.(20pts)
(a)
1
- —2] SVIFa+1=v6
(b)

1 — -5 _ —
212 51412 Zl+ 13 2+l Sl =10

(©)

A= [_11 _46],area of T(S) = detd *areaof S =2 *m

(d)

ren =[] 11,

2 2 2 1 1 ’ 2
x*+y“<1-(Qu+3v) +<—Eu—5v) <1-17u? +50uv + 37v2 -4 <0

R 2% 5 b% —4ac <0
502 —-4%17%37 <0 > % — ¥



