
O Hamilton 's principle

Euler-Lagrange equations from the previous
optimization look very similar to Lagrange equations

for generalized coordinates
.
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0 Hamilton 's principle : example
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Note : You could also guess a solution
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of some trial function
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Then Compute S and optimize

to Find parameters of the trial function
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0 Hamilton 's principle : liquid mirror example
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Cylindrical coordinates : In
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Element around 4.971 has volume dV= nchdtdz

Let us keep density constant at P ( incompressible )
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0 Rotating liquid mirror continues
.

.

There is a constraint
,

more of these later
,

but

I will now show first example how they enter the

problem
.

Mass cannot change and since density is

constant so is volume
.
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So in Hamilton 's principle we have to replace Lagrangian L

with L → L - Xg to account for the constraint
.
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0 Liquid mirror continues
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0 Forces of constraint :

Hamilton , principle using generalized coordinates {got
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Here we incorporate hulonomic constraints using
Lagrange multipliers . Why ? Wasn't the point of earlier

Formulations to write things in such a way ,
that

Forces of constraint are not  needed ?

Sometimes you might need to know  what some of those

constraining forces are .
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.

at  one extreme
3N - k  independent generalized coordinates and no

constraining Forces .
In the other 3N coordinates + constraints
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Hamilton principle + constraints
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Lagrange multipliers determine reaction Forces
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Remember that earlier
,

before we introduced potential for

conservative forces
,

we had Lagrange equation  in a form .
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displacement in r.tw = Qrsr = - Etn → Qre - tension



0 Forces of  constraint : Pendulum example
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O How does the particle know ? Isn't Hamilton's

Principle somehow magic ?
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Hamilton 's principle .
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