Solve the equation

using the eigenvectors

e Using
-2
U= 2
-1
we get
-3 0 2 -2 4 -2
AU = 1 -1 0 2 =| 4 | =\ 2
-2 -1 0 -1 2 -1
and the solution is A = —2, giving us our first solution
-2
) =My =e 2 | 2
-1
e Using
8 —/2i
T=| —1—4v2i
9 + 31/2i
we get
—3 0 2 8 — /2 —6+ 9v/2i 8 — /2
AT = 1 -1 0 —1—4vV2i | = | 943vV2 | =X| -1—-4V2i
-2 -1 0 9+ 3v/2i —15 + 6v/2i 9 + 3v/2i
and the solution is A = —1 + \/52’, giving us our complex solution
[ 8—V2i 8 V2
Z(t) = e(FHVE) g 42 | =€t (cos(\/§ t) + isin(v/2 t)) - —4V2
9 + 3v/2i 9 3v2

—cos(V2 t) + 4v/2sin(v2 t) —4+/2 cos(v/2 t) — sin( \/5 t)
9cos(v2 t) — 3v/2sin(v2 t) 3v/2cos(v/2 t) + 9sin(v/2 t)

giving us the two real solutions
[ 8cos(v/2 t) +/2sin(v2 t)
e

F3t) =e ' | —cos(v2t) 4+ 4v/2sin(v/2 t) ] and F(t)=e"
9cos(\/§ t) — 3\/§sin(\/§ t)

[ 8cos(v2 t) ++/2sin(v2 t) ] |: —v/2cos(v/2 t) + 8sin(v/2 t) ]
=t +iet

—V/2cos(v2 t) + 8sin(v/2 t)
[ —4v/2cos(V/2 t) — sin(v/2 t) ]
3\/5008(\/5 t) + 9sin(v/2 t)

e The general solution is

-2 8cos(v2 t) + v2sin(v/2 t)
] +eyet |: — cos(\/§ t) + 4\/§sin(\/§ t)

] ! —v/2cos(v/2 t) 4 8sin(v/2 t) ]
+cget
9cos(v/2 t) — 3v/2sin(v/2 t)

2
—4v/2cos(v/2 t) — sin(v/2 t)
3v/2cos(v/2 t) + 9sin(v/2 t)



