
My = -gsin()

" X
,
=0

Xz= 8

Xe=[8] ·[]
Seps

1) State Space

I Xidx = x2 =sinxt

Toodesi2) Find Equilibrium

pointa
-x

= [8] , x = [b]

3) Examine small
displacements from
equilibrium
X= Le + ①X

-small
displacement

=

=



4) Taylor series expand
I around be

f(x)= f,(xe +Px) = f(x) +0x+x
*Only keep the X terms

+oXuxe
neglect O(OX)

=
f(xe+ex)Alxe*

hearized: d =Al

ExX2=

A
Xe = [8] Ae : [+]

Ale= [b]
Alxe= [b]

:]]
[X]2]

=[]
[x]



Xe=[8] Xe = []

]] [x] =[]

#Xo = [OXO] :[x] same Is

My(t)=@X0(s(tt) Xocosh(t)
-

=xly X, = X

Xz =Y

&y =y(x &X =X,-X
&2 = X,X2- Xz
dt

Equilibrium:
- = X,X,X2

0 = X,X2- Xz

Xe= [8] · [i]
& for this problem in particular

this is trivial.

A= [1-x-1]
Ale= [P [b]
[x] =[ ][X]]=[]
*XMCXOSSt


