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9.5.15

Eigenvalues: The characteristic polynomial is:
1—A 2 3

0 1-A 0
2 1 2—-A

_ (1_»’ I ‘:(1—)\)((1—)\)(2—)\)—6)

1= AN =3\—4) = (1 - AN\ —-4)A+1) =0

which gives | A = —1,1,4 |

Eigenvectors

A= —1:




-3 2 3 -3 2 3 -3 0 3
Nul(A—4I)= Nul|0 -3 O0|=Nuwl|O0O 1 O0|=Nul|0 1 0
2 1 =2 2 1 =2 2 0 -2
1 0 -1 1 0 —1] 1
= Nul{0 1 O|=Nul|0 1 0| =8pan<{ (0
1 0 -1 0 0 0] 1
General Solution
3 1 1
x(t)=Ae " | 0 | + Be! |[—6| +Ce* |0
-2 4 1

9.7.15

As usual x = x¢ + X,,, where X is the general solution to the homogeneous equation
x' = Ax and x,, is a particular solution to x" = Ax + f.

Homogeneous solution:

The characteristic polynomial is:

A+4)A+1) 4=+ +4—-4=X 2+ x=7A+5)=0
which gives A = 0, —5.
Moreover:

Nul(A —0I) = Nul {_24 _21] = Nul [3 _01] :Sp“"{m}

and

Nul(A +51) = Nul B ﬂ = Nl E) (ﬂ - Sm"{m}

Hence, the general solution to x’ = Ax is:

N}

Xo(t) = Ae H + Be™ ot [‘12] =A B] + Be 5 {ﬂ

1 —2¢5t
alof



Particular solution

Suppose:

x,(0) = 0n(0) 3] + o) | 255

for functions v; and vy to be determined.

Then we have:
Where:

is the fundamental matrix for the system (basically put the two vectors you found
in x,, together in a matrix).

Then:




Finally, we get:

1

Inft|+ & - %
Tot
2In [t + =2 +%

xo(0) = 0n(6) 3]+ | 255

Solution:

X(f)=xO+xp:AH 4 Be ot {—12] N [ It + 8% - & ]

21In [t| + ?Gt + =

10.3.9

Here f(z) = x and T = m, so the Fourier series for x is:

(o)
50 + Z ap, cos(nz) + by, sin(nz)

n=1

where:

1 ™
ap = f/ x cos(nz)dxr =0

T™J—x

because x cos(nz) is an odd function and (—m, 7) is symmetric about the origin

1 T
by, = f/ x sin(nx)dx
T
2 . .
= f/ xsin(nz)dx  because x sin(nz) is even
m™Jo
2 ({ (—cos m:))]7T /“—cos(nx)) . :
= — — _ integration by parts
™ 0 0 n
2 cos(n sin(nz)]”™
S
T n 0
2
= 2 (T o)
T\ n
— g 1)n+1
n

Therefore the Fourier series is:

- 2
Z Z(=1)"*sin(nx)
n=1
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