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An extenslo~.of L.agtangian.HMliltonian mechanics ..1s presented- ..th:i: incorporates di!i5lpalil!e

and non-pol~nl!al :fl~;)·.end non-Integrable constraints In a com,p.llct form, such that one may
oblaln invariants ·of· HuMon or possible limit Irlljectories through exeenston of Noqther's theorem. A
concept of additional flme, so called umbra-rime has been Introduced for such extension. This leads
to a rnodlfled form of equation called umbra·Lagrange's equetlon. The underlying variational docmne,
which Isbesed on recursive minimization of fUf\ctlonllls. 1$ proposed for umbra-l.agrenqe's equation.
The lnttoductlon of the concept of umbra-hme exbmd5 the classical manifold over which the system
evolves. An extqnslon of l..agranlllan·HlImUtonian mechanics for nnlte systems over vector flelds In
this extended space i$ presented. The Ide!> of umbra·tlme ls than carried forward to propose the
basic concept of umbre-Hemlltonien, which ls used along. with extended Noether's theorem io provide
an insight Into the dynamIcs 01 systllms with symmetries. An interesting case of II bisymmetrlc
Illqctromechanlcal system Is analyzed through 'hi~approach and limiting. dynamics I.s obtained and
vDlldated through simulations. GlIuge·ful'!ctlons for umb~·Lagran9Ian are also Introduced to
symmetri?e unsy'mmebic :;Y$tems. Extension of the Polncare.S::~rtan analY$ls for umbrn·Lagrangllln Is
al.so proposed and ils Implications have been discussed with several q)(amples. Finally: the umbra­
Lagranoian formulation for a Gontlnuo~ Silt of genernlited c<:,ordinales Is. developed in order to
df/scrlbe continuous ~ysterns. Variational fcrmulatlon of one- diriienslonal conflnuous systems Is
presented considering 91iTOGCOpic Ierces and raUlly inertl~ with internal and external damping. The
inVArian« of Ulllbra-Lagrnngilln density is obtained through an extension of Noethers theorem over
manifolds. The dynamic behavlour of Inrernally and extemllily damped rotor 5y,lom wl1h dissipative
coupling Isanllly:zed through this approach. In another CI!ISCstudy. the effect$ of discrete external
o&mplng are investigated and some Interesting results are obtained theorettcally as well as numerlclilly.
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'EXTENSlqN OF LAGRANGIAN.H~TONIAN


