
TO Lecture 2 : Lagrange equations of  motion

Constraints reduce the number of degrees of
freedom

.

Constraints imply forces of constraint that
force the system to evolve in accordance with
the constraints

.

N
. particles =) n - 3N degrees of Freedom

k constraints

fjk
,

" . xn
,
A) =L ; j = 1.2 ,

.
,

. K
Holonomic constraints : constraints depend on

coordinates and time
,

1 but not  on
,

for example
,

velocity )

Admin



0 Examples of constraints :

lecture : # # I N - students
t . IT . . .

Generally 3N loordinates
,

but when
fixed to seats

,
3N constraints and all

coordinates one fixed ,

2 . Allow up & down movement  =) 2N ionstruints
=) N degrees of freedom i

,

e 7 ;H for each student

3
. student must  rise up and sit down in sync

⇒ just one coordinate tfziltt = HH needed
.

4 .
Half rises while other half sits down ?

741 for  is I
... Yz Zdtl =

- t.LA for s
'

-

- NEH , .

in

⇒ still need inst one coordinate

what does the virtual displacement look like in this case ?
Answer : other half ( instantaneously) moves dz up while

others go down by d7
.
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0 Lagrange's equations & conservative forces

There is now a potential energy VK
,

. "×n)=VLq
,

. . . 9- nu ,
A)

Generalized force Qo=?FiE±g5 - Ky
,

.Vk
.

.
.xsDF±go

= -

Fyn Loh ' ' ' 9- not )

( choose one9- ok
,  " x

, ) & use chain rule
. )

boueralitel force doesn't depend on generalized velocities
so ¥§:

 

→I÷I:i?I""O
- nog . conservative forces L Loch 7 force or friction

for example ) F

virtual work : tw = {
,

¥ . E - §¥ " §3rp÷ sat
.

=§K¥J3÷Dt¥
÷= generalized force

⇒ tuffetstation .at . .n - t


