Linear Algebra Spring2009
Solution to Problem Set 2

1. 2.5(7)

(a) In Ax=(1,0,0),equation 1+equation 2-equation 3 is 0#£1
(b) The right sides must satisfy by + by = bs
)

(¢) Row 3 becomes a row of zeros ,no third pivot.

2. 2.5(10)
[0 0 0 s
_ 0 0 s 0
1
(@ A= =1"0 1 o o
| /2 0 0 0
3 -2 0 0
(b) B~1 = _04 ?) g _05 (invert each block)
| 0 0 -7 6
3. 2.5(32)
1 1 0 0
. 01 10 . : .
A~ = 00 1 1 The 5 by 5 A~ *also has 1’s on the diagonal and super-
0 0 01
diagonal.
4.

A-A" = (L, = UV) (I + U(L, = VU)"'V)
=1, +U(In — VU)WV = UV —UVU(I,, — VU)"V
= Iy + U [(In = VU)™ = I, = VU(I,, - VU)] V
= Iy + U [(Iy = VU)(I, = VU)™ = I,] V
=L, + ULy — I,V
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JiE(Z):

1 2 3 -2 1 1 2 3 0
2 5 3 d |=]al]|,|2 5 3 -1 ]1=10
1 0 8 1 6 1 0 8 e
Wftha = —1,b=3,c=140/3,d = 0,e = 5/3
6.
B=(I+4)7(I-4)
(I+A)B=(1-A4)
B+AB+A=1
(I+B)+A(I+B)=2I
(I+B)(I +A) =21
1 0 0 0
-1 2 0 0
. -1_1 _
LI+ B) T =5+ A= o Sy 5
0 0 -3 4
7. 2.6(13)
a a a a 1 a a a a
a bbb |11 b—a b—a b—a
a b c c| |1 11 c—b c—b
a b ¢ d 11 1 1 d—c
Need a#0,b#a, c#b, d# e



8. 2.6(18)

(a) Multipy LDU = Ly D1U; by inverses to get Ll_lLD = DU;U 1. The
left side is lower triangular,the right side is upper triangular=-both
sides are diagonal.

(b) Since L,U, Ly, Urhave diagonals of 1’s we get D = D;.Then L7 'L is
ITand UyUtis 1.
9. 2.7(18)

(a) .- ABHEH
S A entrieshn B g 3l
= 54+4+3+2+1=15 independent entries if A = AT.

(b) L has 10 and D has 5; total 15 in LDLT.
(c) Zero diagonal if AT = — A leaving 4+3+2+1=10 choise.

10.
B, RN B AR
-1 1 3 (1 -3
1 1 1 | XT=|2 1
| 1 0 -1 |0 5
BT R b A B R A X, B G 08 25k
-1 1 3 1 =37 -1 1 3 1 -3 1 -1 -3 -1
o 1 1 2 1 |=l0 112 1 |=-]l0 1 1 2
| 1 0 -1 0 5 | 0 1 2 1 0o 1 2 1
[1 -1 -3 -1 3 1 -1 0 —4 6 10 0 -1
o 1 1 2 1|—-]0 1 0 3 O0|—=|01o90 3
0 0 1 -1 1| 0 0 1 -1 1 0 0 1 -1
-1 6
SXT=1 3 0|-X= -3 -l
11 6 0 1



