Mathematics 38 Tufts University Differential Equations

Third Examination

Please make sure all electronic devices you carry are tuifiegspecially calculators, cell phones, and anything
that beeps. Pack all these as well as all notes and books away sight.

Remember to sign your blue bookVith your signature you are pledging that you have neitheemginor received
assistance on this exam.

You must show all work and cross out anything you do not waatigd. Good luck!

1 0 -1
. (15 points) Find the roots of the characteristic polynomoigl 0 2 0 |, andfor each of them find a corresponding
1 0 1

eigenvector.

Solution: See Exercise 3.8.3.
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a. the eigenvalue of A to which# corresponds and

. (10 points) Given the matrid = ( ) and the eigenvectar = G) find

b. the associated solution &fz = AZ.

T A T N R N A N & O N o 1
Solu'uon.a.Av_(_3 1) (1)_(_2)_ 2(1)_ 200X = —-2. b.e (1)

-1 1 4 1
. (15 points) The matrixx —2 2 4 | has 2 as a double eigenvalue with generalized eigenvecior . Find the
-1 0 4 1

associated solution dz = AZ.

Solution: See Exercise 3.9.4.

. (15 points) Find the general solution 8f = bl Z. [Hint: 1 is an eigenvector.]
1 1 )

T A T WA S NS T A NN S I W P :
Solution: Av_(l 1)(i>_(1+i)_(1 z)(i>_(1 i), soA = 1 — ¢ and the corresponding

complex solution ig(1 ~9)* 1) = el(cost—isint) ( 1 ) =et (C.OSt) +iet ( _zlnt ) Thus the general solution

sint ost
. ¢ [ cost . [ —sint
IScre <sint>+626 ( cost>'



5. (15 points) LetA = ( > The general solution abZ = AZ is ¢ e <?) + cpe?t (i) Find the general

\_/c,ow

solution of DT = A% + <

t
Solution: Solved|(t) < i = <Zt) togetc)(t) = 0,ch(t) = e, hence (t) = 0,c2(t) = —e ¥,

so the general solution ige! < 1 > + co€? (1) — el < i) .

6. (10 points) Solve

U1

12 30\ [, 1

1 -1 -3 1 2l=1(1],

2 1 0 1/)\*™ 1
Uy

if possible. If you think that this is impossible, explainyaeasons carefully.

1 3 0 1 0 0 0 0 1
Solution: 1 —1 -3 1 1 R — Ri+ Ry — R3 1 -1 -3 1 1 ]; the first row implies that
2 1 0 1 1 2 1 0 1 1

=0-u1+0-us+0-u3+0-uq =1, sothere is no solution.

2 0 00
. . . . 1 2 0 0],
7. (20 points) Find the general solution bfr' = 00 4 0l®
0 0 1 2
0 2 0 00
o o . L 0 1 200
Solution: 2 is a triple eigenvalue; 4 is a simple eigenvalue with eigetor 5 |- LetM = 0 0 4 O) —2I,
1 0 0 1 2
0 0 0 O 0 0 0 O 1 0
0 0 0 O 0 0 0 O . . . . 0 1
2 _ 3 _
thenM*= = 00 4 0 andM® = 00 8 0 , Which gives generalized eigenvect rso> (0 and
0020 0 040 0 0
0 1 0 0 0
0 so the general solution ige?t ¢ + coe?t 1 + c3e?t 0 + cqett 0
0l 0 2 0 3 0 4 2
1 0 0 1 1



