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APMA 308
HW #8

3.4: 27,31
3.5:2,9

5.3: 8c, 9b,16

3.4

27. 1A-0I I=1Al soIA - Ol 1=0if and only if 1Al = 0.

31. The characteristic polynomial for the nxn zero matrix 0, is A" . Thus the only eigenvalue
- £y 3 : K : L
of O is»=0. However if 1 is an eigenvalue of A then A¥ is an eigenvalue of A =0,
(see Exercise 26). Thus ¥ =0sonr=0.

7

2. The eigenvectors of A =1 are vectors of the form r [ ??-3
population .7r + 1.3r + r= 82 + 163 + 52 = 297, so r = 297/3. Thus the long-term
prediction is that population in the cities will be .7r = 69.3 1illion, popuiation

in the suburbs will be 1.3r = 128.7 million, and population in nonmetropolitan
areas will be r=99 milfion.

. If there is no change in total

9. The sum of the terms in each column of a stochastic matrix Ais 1, so the sum of the
terms in each column of A - | is zero. It has previously been proved (Exercise 18,
Section 3.2) that if the sum of the terms in each column of a matrix is zero, the

determinant of the maitrix is zero. Thus 1A - 1ll=1A - || = 0, and 1 is an eigenvalue of A.



5.3
8c.
1-h 2 -2
© | 2 4h -4 i =(1-0)@4-0)2 +24) - 16 =22%9-1), so the eigenvalues are
2 -4 4
-2 2
A=0andr=9. ForA=0, the eigenvectorsare F| 1 |+5/ 0| andfor A=9, the
. 0 1
1
eigenvectors are t { 22 .
) 1 2 2\/_5/
AR A R VA \/_15 0 0
2J5/ 45/ 5 2 4 -4 y 4 5/ {00
%5 2% g-—2—44 \/E\/_ls 3 00
_ 5/
O %)
%Cw Cwm‘n Schmidt Ot f’”QQﬁfﬁﬂA Frocess, (%,@)
= V’ 7’["2, 11 Oi\)
Uy = NVNz— Pmduy‘\/z: Vz — C)/M\} U,
: /u U4, §
Us = Vg~ praju, Vs~ projy, Vs = Vz = ,,;@,,:) 0, —{ Vs rtdz) 1y,
EL‘{ ?w’f ; i”/‘ /«-’
A 2 3 b |
u.=[2, 0] tdrz0] = L T T
ué:[llz/”(z{]h‘@ u,; - OU}.Z :[},Z—;(@Z']
S -
4] N‘Jhom‘f‘/wi DAME
=1 = J | = )
M[/[ 2;;/0__] NU\«? l( Jg -\»\)/'Zg‘__, @I@\\
Uy=[ %, 7,1 ] Iwat = 25 (25 45 xf”\
[1227 7 z /’IW’ B,
Uz- ;e Tuzll= 5 L 2 2N\
I V2 35 P33
e G %] 6 ks 07
C-= S L?‘ﬁl/‘g %%J{ C—}"CT: 5o Jf‘r}"g ”"5/?
O s V2 72 s

woo

Page 2 of 3



9b.

(b) {g

1{2_1”100000 0 ” 21] {80625 38750]
=511 2 0 3125 -1 21 = 138750 22500 1"

Reference 7b. to solve 9b.
7b.

S-A
(b) 2 e-xl = (9-A)(6-A) - 4 =22 ~ 15\ + 50 = (A-10)(A-5), SO the

eigenvalues are A = 10 and A = 5, with corresponding eigenvectors

27 -t
2 -1 5
rL} ands[ 2}. The set H{} \{23” is an orthonormal basis.

V5

-V5

2 1 2 -1
[\{5\/5[92[\/5\(5} '100]
-1 2 26lp 1 2 =1L 051
V5 V5 V5 V5

16. Let D =C~' AC be the diagonalization of A
then !Dizx1 Ay - &, . However iAl = IDI, so A] = Ay Ay

If the eigenvalues of A are k k ,
?\,n }
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