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r= MmHg- for steady motion to occur .
Is IT STABLE ? LET'S FIND OUT . - - By A SMALL

PERTURBATION Sk ⇒ r = rot S

Y sfeaoy T
NEW EXPRESSION PERTURBATION

WHERE ro
=Mgamop as a constant for the

iginal steady motion behavior

THEN TI = co b - L =

=

(
WE HAVE TO RELY ON THE NON

- STEADY
ROHMAN , BUT WE CAN STILL USE THE

ROUTH IAN INSTEAD OF THE LAGRANGIAN
.

2

annex - Emil - Imc - ugh - ri
v . /

( rots )2 ok f Hey : WE took THIS

o (Tots )2 TERM INTO ACCOUNT :

IT IS CO2

E- Intro - IME - 2mF

EmE t Mgl .ro
-is - L)



LET'S USE THE TROUTMAN EQUATION IN OUR PERTURBATION, s

¥(I ) - Asda = o hoist

y
( mrf if ⇒ mZO4roxsY

- (Mtm) : - Mg + In =o

KM (no*g)
3

(Mtm ) = - Mg t m 84rots) ⇒

(Mtm) ; = MBF - Mg t Mitro =D IF WE WANT STEADY
motion . . -

HOMOGENEOUS sownon tonus (Mtm) j - mi 's =D) is
sit) - A sink (Hf÷Tt ) + Boosh (Vmmoint )
to ⇒ s (E-07=0 ⇒

sat = A sink ( Vmm¥I t)→ Hey: it's UNSTABLE
BECAUSE THIS Blows UP!

VlRtunwER
- VERY SIMILAR TO VIRTUAL work ( SW = EE - SEO

- FOR holonomic systems, produces
= Ell Sf - O

)
(DENTEAl RESULTS . . .



- FOR NOI - holonomic systems, VIRTUAL POWER IS HELPFUL .

DYNAMICS t VIRNAL work : ( g
- mi) . SF = O
-

I

D
'Lambert's principle

b IRNAl Power : ( jpg. - wir ) . 8 =D

variation in velocities
consistent with the

( EE, Ej - mi) . Efg sq Efm
trains

. . .

VIRTUAL POWER METHOD states that for a virtual change
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