1. Tind the solution y{¢) 1o

Also, describe the behavior of the sohution lor large .

Solution:
The characteristic polynomial ig
N4 BA A =0

with roots —1, —4. The eigenveclor equation for —1 is8 —2 4y = 0, and that for —4 is 2 4 2y = 0. The

solutions are therefore
_if 1 4 2
iy o e 1 + Cae 3 .

For the inttial conditions given we solve

¢1 4200 5= —3

0 - cg =23,

with solutions ¢p == 1, ¢ == 2. Al solutions decay exponentially to 0.

y ( P/} i )y, with  3(0) == ( é ) :
Solution:

The characteristic polynomial is

2. Find the solution y(t) to

A —dh+4=0

80 A = 2. This is the exceptional case. The eigenvector equation is —2x <y = 0, leading to an eigenvector
£ = (1,2). We solve
{A—2n=¢

to get an equation -2 +y = 1 for i, or g = (0, 1). Therefore the solutions are

. 1 |
/S (51(’»2"'< 5 ) + rpe?t {L( ; ) + ( (1) )] )

For the initial conditions we solve

(j] T 1

201 + oy =3,

leading to ¢p == 1, ¢p == 1. All solutions grow exponentially (ast as ¢ — oo,

. -3 2 . ’ {1
S ( Ly 3 )y, with  ¢(0) = ( 9 ) .

3. Find the solution y(i) to



Solution:
The characteristic polynomial
A2 4 6A 4 13 =0

leading to roots —3 & 2¢. Eigenvector equation —ix -y = 0. Therefore the real solutions are the real and

imaginary parts of
o{—5H20 Ly e cos 24 R in 2
i) ° -~ 8in2¢ -~ cos2t )

The solutien is therefore,
N Y cos 2L o o—arf sin2d
¥=ac ( - 5in 2t ) T eae cos2 )

The initial conditions give 1 = 1, ¢a = 2. Solutions oscillate and decay.
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