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Examples

D G H is thegenerator of

infinitesimal time translations

hence if It istimeindependent
then H is conserved

2 G pi is thegenerator of

infinitesimal translations ofqi
hencedi is constant of
motion if It is invariant

under translations ofqi
3 G XPy YPx

LIXp É Lz

isthegeneratorof infinitesimal
rotationsabout zaxis

La is conserved if It is invariant



underrotationsaroundthe

zaxis

If LxLy are both constants

ofmotions then LxLy La

so La is also constantofmotion

andso L is constant

hi Lj EijkLK

where Eijk are the structure
constant of the Lie algebra
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Recall that under the parametrized

family of ICTs with generating

function GIZ x
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and so far any phasefunction Wiaa

Sw da 1371T Sz

da YETI
da WIG

My WIGY Law

where Lace Gill Lie derivative

The properties of LG follow the

properties of Poisson bracket

Linearity LAA MB DLAT1443 4AM are
LAMBING ALABTMLAC Constant

Antisymmetry

Jacobiidentity FLAILB LALB LBLA LGABY



It followsthat
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T
T is the evolution operator that

evolves W1210 WEIR

Properties If G H
T generates time translations

HH TET

TCHTA Id

Titi THO TUTTO Semigroup
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Similarly TWA W13121

forexample Koga H12
becomes TK H

Active Picture K T H



Importantremark
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This provides a generalization ofTaylorseries

flatx exp adayfix

fix t afix that ily t

Ex Suppose It is autonomous time independent

e tLH I tht t2EUR

id tTHIY tf H H44

Suppose H Ent max

particle of mass under constantacceleration
a



Act Eid T Hey ETH HiYY THEO

Hix 3 37 37,2
2 Im Hix 1m

Mip 27,21 2734 p msHix

2 ma

Hi Hix tmtma A

Act Eid T Hey ETH HiYY THEO

Xothat Etz

where Wo Po Hit It 0



Extended phasespace

Suppose n dof Hamitonian HIE it is non autonomous

Variational Principle
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ytimelike variable
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thissuggestwedefine i
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Thischange of variation is guaranteed

by
E ÉDigitPant
Sit Pi Eq Qi 3

KIQP HCAIPINTJI HCqpit H


