§ Hamiltonian Mechanics

0 _

V=)V — o= dx'
2V Sr@= 2P

TMETM =uUTM ><T M > where VeTqM,a)eTq*M

geM q
M S B AR By (X, X2, .., X)) HITM @ T*M BB R A By (X Ve, Py )

7, TM®T'M >TM > 7, TM®T'M ->TM

(v, 0)=V,7,(V,0) =

H:TM ®T'M >R
H (v,0) =w(v)—L(v) where L:TM — R isthe Lagrangian
H(X'\ V', p) =2 P L)

dH = Z(p,——)dv +Zvdp, Z%dx (1)

Rl H JZAIT,M x{@}HJ submanifold [ H Y critical point Jig /&

pi:%(x V)
> iy . oL
B S {(X',V',pi)ETM T M‘pi=—(x V)}
ov'
Az |s:S >TM Z—H0f[ERE > %57, :S > T'M —H[fR[ERE AIFELL

Lagrangian L £ hyper-regular(B81ERI) [ 7, |S o7zl|s_1 M 5 T'M &—~F
fiber By O] [EIHE

oL \ oL, .
H=H], FGH = vidp, -3 25 0 (1)3Xf py = 25 00 )

dH = Z—d' Z P 1 p, Lk

oH __a
ox' ox'
oH _ i

=V
op;



Proposition

The Euler-Lagrange equations for a hyper-regular Lagrangian L define a flow on M -
This flow is carried by the Legendre transformation to the flow definedon T°M by
the Hamilton equations
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