Here is a selection of problems from the sections covered by the third exam.
Some of the problems were already assigned as homework.

85.4: 3,5

§5.5: 1,2 3

§5.6: 5,9 (do by hand)
§6.1: 17

§6.2, §6.5: Solve the system X’ = CX, X(0) = (1,2)" for the following cases. Try
both the direct method, and computing the exponential €.

we-(25 1)

me=(173)

we=(2)
6.3 4,569

§6.4: 1, 2 (try both the direct and matrix exponential method; the latter is simpler
for these problems)

§6.5: 1,3,4,7

e Are the matrices C = 8 :3

10 3)amdD:(

find a matrix P such that PCP~! = D.

11 -6

o
12 —6 ) similar? If yes,

§8.1: 7
§8.2: 7,8 9. 10



Some Answers

§6.2-§6.5: Solve the system X' = CX, X(0) = (1,2), and compute €', for:

@c=(25 1)

Answer:
e cigenvalues: \; =2, Ay = —1

eigenvectors: vi = (1,1)!, vo = (3,2)*

general solution: X (t) = aeMiv + Bet2lv,
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Answer:

IVP: a =4, f = —1 hence

e cigenvalues: \; = Xy =3

e eigenvectors: v; = (1,1), generalized eigenvector w; = (1,0)" (this is not
unique)

e general solution: X(t) = ae’vy + Be3t(wy + tvy)

e [VP: a =2, = —1 hence
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e cigenvalues: \{ =241, Ay =2 —1

e cigenvectors: vi = (7—14,5)" = vo=(7414,5)"=(7,5)"+i(1,0)"

[Use 0 = 2,7 = 1. Note that P is constructed using v,

general solution:

X(t) = aRe(eM'vy)+BIm(eMivy) = e* (a ( Tcost+sint > + 5 ( Tsint — cost ))

Hcost Hsint

IVP: a =2/5, 3 =9/5, hence

o cost+13sint
X(t) =e ( 2cos+9sint
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