Winter 2023 Math 318 midterm

NAME (First,Last) © ...

Student ID ...

UW emadl ... o

e Please use the same name that appears in Canvas.

e IMPORTANT: Your exam will be scanned: DO NOT write within 1 cm of the edge.
Make sure your writing is clear and dark enough.

e Write your NAME (first, last) on top of every non blank page of this exam.

e If you run out of space, continue your work on the back of the previous page and
indicate clearly on the problem page that you have done so.

e Unless stated otherwise, you MUST justify your answers and show your work.

e Your work needs to be neat and legible.
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1. The linear transformation 7' : R* — R? T(v) = Av is a clockwise rotation of an
angle 0: what is 7 Q@

2. Does A have any real eigenvalues 7 Justify your answer.

No because a rotation oS [0° does no+4
dix ang fines.

o
P(A) = Aty ,\z-rl = O hes n? reaf
solutions . A has 0o (eadf eiSen\)QQues.

3. Argue that if o is an eigenvalue for a matrix B, then o? is an eigenvalue for B2
Soppose pu = o »r Jor  Some Vi O
r U= X U'
o Bus BBv)s Bove b

T)m.rc.sott oL IS an Q-Seo\ka«e j-or 32

4. If we consider only real (not complex) eigenvalues, is it true that if B2 has real eigen-
value p , then B has real eigenvalue oo = /p 7 Explain.

I should reedPe haw osked : then must
® hawr Q:slnvi%tu o(:&or og.--JT:. 2

A: the °lu~e.s+.or\ S fbm&d B = Z-‘ 0:(

2- :) S Cova','e(‘ean., f'PQ Sin(g

B has Q.f‘s () up.e.“ 1 ead B does ot
hawr Qn’SQn m&... \ri. = 4 buv+ what T

2
had in mind is the d-o??o.u'nc; QXQM(& :
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No j°" the matrix A oS H-.s efol’et(h

AZ: [" °] so A° hes Usenuzeug_s e
A he no rcef e.:ge.nuee-.e_g
( J-—; is a QMPPQx numbar)
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NAME (First,Last) :

Problem 2. A 1970 survey determined that 50% of American car owners drove large cars,
30% drove middle sized cars and 20 % drove small cars. A second survey in 1980 determined
that 40% of large car owners in 1970, still drove a large car in 1980, but 10% switched to a
middle sized car and 50% switched to a small car; of the middle sized car owners in 1970,
20% had switched to a big car, 70% were still driving a middle sized car, and 10% were
owning a small car;finally, of the small car owners in 1970, 20% owned a large car in 1980,
20% owned a middle sized car, and 60 % still owned small cars.

1. Use a Markov matrix M to describe this situation, that is you want to find a matrix

0.5 a
M, such that M [0.3] = |b| where a,b,c represent the percentages of car owners
0.2 c

driving large, medium sized and small cars respectively in 1980.

- o. q Q. ¥ 2 0. Z
TT = o.1 0.1 9.2
0.5 9.1 9.4
0.5
2. 10.7| is an eigenvector for M. What is the eigenvalue associated with it 7 Explain
0.8

how you know.

=1 becorwse A=1 s +he.  dommiont

Q‘;gc\ lrQ.?/AO. OK Q (9 3 ‘l-'v& KQr Koo M 1.(;)\

a 1d onQé the doMminmat Q-‘Senu-aQAz hes
a Qobi-l-:w. Q.:Se.nu.chr.

3. Assuming that every 10 years American switch cars as described above, determine the
percentage of Americans that will own large, medium sized and small cars respectively
in the long run.

We wenat C: NKE:; we Know
K-+ .z
Ths Crm:d 13 Dy = the Qiseavlc:\op :}o;— d=1
1 1 ©S Q.25
het i robabilids vector, Uy = — o7 /=]0.3s
thet is 2 ¢ ba 3 el I o2

215 wifl diie big @r, 357 Wil d¢iva
mediym SR @r 349"/. Q swdl ar
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Problem 3. In a hw problem you proved that if P is the matrix of a projection, then P is
diagonalizable and the only eigenvalues of P are A =0 or 1. Prove that the converse is true,

that is if A is a diagonalizable matrix whose only eigenvalues are 0 or 1, then A is the matrix
of a projection, that is A% = A.

3 = ‘\lz -
Assume A = P [A".‘ P! Hon A= P . ¢
“\n i R

2 B -
Sineg Q IO or 4 Acz"' A o A= ?2-""..‘\ ’JP ':A'
"

Give an example of a matrix A having no eigenvalues different from 0 and 1 which is not the
matrix of a projection.

A = ):'0 ',J ‘Hw. e.:&enu&?p.e_s 95 A owed= V)
you <n veeidy fwat A i3 not Q{QSQ nelzebfe

T 1 (S| |\ 2 A
Q mpyle A = -
¢ ©omp O | o |\ o | #
1
Let W be span ( | 1]), and V be the plane x+y+2z=0 . Calculate the orthogonal projections
1

o 8 i
) [(EOf)) g L

0
o
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