MTH U343 QUIZ 10 Answers
1.

¥y = 2x1 + 23

Th = 1+ 319

X2

()= (0 () e (02)

(b) Use the method of eigenvalues € eigenvectors to find the general solution to this system.

(a) Write this system in matrix form (let x = (xl) etc.) (10 pts)

(35 pts)
Characteristic polynomial is I . 3 E m‘ =(2-2)83—2)-2=2*-bz+4 = (z—1)(z—4).
Thus, the eigenvalues are A = 1,4 (15pts). We now find the corresponding eigenvectors: (15

pts)

2—-1 2 1 2 1 2 .
A=1: < 1 3_1) = (1 2) —>(0 0>,soa:—2b, b = anything. Let b = —1;

then v; = <_21)

2—4 2 -2 2 1 -1 .
)\—4.(1 3_4>—(1 —1>—>(O 0),Soa—b,b—anyth1ng. Let b = 1;

then vy = (})

.. 2c; et At .
The general solution is then xl) = cviel 4 covaett = ( Q1€+ Cae t). This can also be

To —cret 4 cpet
written x1(t) = 2c1e! + cpe®, and z5(t) = —ciet + cae?t. (15 pts)
(c¢) Find the specific solution determined by the initial conditions z1(0) = 3 and z5(0) = 1. (20
pts)
Putting ¢ = 0 in the expression for x; and x5, and using the initial conditions, give the
equations
261 + Co
1 = —c1+ oo

These give ¢; = 2/3 and ¢ = 5/3, so
a1\ [ zet+ 2t
za)  \—2e'+ 3¢t )"

2. Suppose the system x’ = Ax has complex eigenvalue —3 + 2i, with eigenvector v = (1) Find

the general solution (in terms of trig functions). (35 pts)

1\ 1\ _s . (e cos2t+isin2t)\ [ e 3 cos2t (e 3t sin2t
(mz) B <Z> ¢ " (cos 2t +isin2t) = (z’e?’t(cos 2t +isin2t) ) \—e sin2¢ T et cos 2t

N J/ N J/
' '

real part imaginary part



Since the real and imaginary parts are always solutions, we get the general solution:

T . e 3 cos 2t . e 3 sin 2t
= 1 —3t : 2| —
To —e 3 gin 2t e 3 cos 2t
N ~~ s N ~~ 7
real part imaginary part
r1 = cre 3t cos2t + coe 3t sin 2t

Ty = —cpe 3t sin2t 4+ coe 3 cos 2t



