2013 spring HW3

1.

(@) True
- Ais symmetric. . A=AT s AA=AAT=ATAT=(AA)" . AAis still symmetric.
= AF=AA......A=(A")" is symmetric.

(b) True
B Al [B" AT] [B A] [B Al. :
= = iS symmetric.
A B] |AT B"| |[A B A B
(c) True
*(ABA)'=A"B'A" = ABA .. ABA is symmetric.
(d) False

2 1 11 19 35 L .
Suppose A= B= » ABAB= which is not symmetric.
11 13 14 26

(e) True
-» A B are symmetric. . A=A", B=B" .. A+B=A"+B'=(A+B)" A+B is symmetric.
= ((A+B)?)"=((A+B)(A+B))" =(A+B)" (A+B)" =(A+B)(A+B)=(A+B)?
= (A+B)? is symmetric

2.

A I, o1, A S0, o M1, A
B=| " |=LU=| " ~ |=LDL=| !
AT 0 AT I ][0 -ATA AT I ]lo -ATAl0 1,

B is invertible.

Bi=(LDLT) = L -A|ll, 0 I, O iot
< B =( ) = 01 [0 (-ATA)J AL exist.

& ((ATA) ' =-A" (A7) exist.
< Alexist.
< Ais invertible.

3.
+AT
B=A A
A=B+C = A'=B"+C'=B-C= 2 . = B Calways exist.
C="—"
2

= A can be decomposed as A=B+C .



1 0 0JJ]o 1 0] [o 1 0
(a) P=P,P,=|0 0 1{/1 0 0|=|0 0 1| »P%=I
01 0/l001 (100
‘Pooo‘ 01 0 0 0]
> 000 0 1 010 10000
(b)P=|0 0 whichP2=[1 0}P3=001 » P=|0 0 0 1 0| »P°=l
00 P, 100 00001
10 0 | 0 01 0 O]
5.
(@) Yes

(b) No > LetV={(b,,b,,b,)|b,=1}, (1,1,1) eV ,but2(1,1,1)=(2,2,2) ¢ V
(c)No > LetV={(b,,b,,b;)|b,b,b,=0},(0,1,1) eV ,(1,0,0) eV
but (0,1,1) +(1,0,0)=(1,1,1) ¢ V
(d) Yes
(e) Yes
(f) No > Let V={(b,,b,,b,) | b, <b, <b,}, (1,2,3) eV ,but-1(1,2,3)=(-1,-2,-3) ¢ V

6.
(@) Yes
1. A and B are symmetric e M(AT=A)
= A+B=AT+B"=(A+B)" is also symmetric e M
2.ceR = CcA=cA’ is symmetric € M
(b) Yes
1. A and B are skew-symmetric e M(A"=-A)
= (A+B)"=AT + B'=-A-B=-(A+B) is also skew-symmetrice M
2. ce R = cAT=-CA is skew-symmetric e M
(c) No
A and B are unsymmetric e M(A" = A) , but A+B might be a symmetric matrix.

1 2 10 2 2
A= eM> B= eM > A+B= ¢ M
10 11 2 1

7.

a b 10 0 1 00
A= =aB+bC+cD=a +b +C
[b c} {0 0} L 0} {0 J



