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Abstract 

Thi s  the si s  i s  co ncer ned with the stud y of co ntact system s, which are ordi nar y 

di ffere ntial e quatio ns who se flo w pre serve s a co ntact structure. We stud y  co nta ct 

system s from both a n  a nal ytical a nd numerical poi nt of vie w. The traditio nal poi nt 

of view is to study the Reeb vector field of a contact form. Ho wever , if the contact 

Hamiltonian vanishes then its contact vector fie ld i s  not the Ree b  vector fie ld of 

a ny co ntact form e qui vale nt to the g ive n one. In this thesis we study exact ly th is 

ca se ,  whe n  the co ntact Hamilto nia n va ni she s o n  some su b ma nifold of phase space. 

Thi s  su bma nifo ld i s  i nvaria nt u nder the flo w a nd we stud y the flo w o n  it , includi ng 

it s sta bilit y a nd fixed poi nt s. 

The natura l numer ica l method for a co ntact system i s  a 'co ntact i ntegrator ', a map 

that pre serve s the co ntact structure , which i s  suita ble for explori ng the lo ng- time 

dynamics of contact systems. These have no t bee n  studied very much i n  geometric 

i ntegratio n. In order to formu late our re su lt s  a nd some co nse que nce s for co ntact 

i ntegrator s, we give a thorough developme nt of the symp lect ificat io n of a co ntact 

system a nd have fou nd the i ntegra ble co ntact system s re lated to i ntegra ble hom o­

ge neou s Hami lto nia n system s via symplecti ficatio n. We develop co ntact i ntegrator s 

by the splitti ng method , leadi ng to a n  explicit co ntact i ntegrator for a ny pol yno ­

mial co ntact vector field . We a lso stud y ho w symplectic i ntegrator s for Hami lto nia n 

system s a nd volume-pre servi ng i ntegrator s for diverge nce -free system s are re late d 

to co ntact i ntegrator s for co ntact system s. 
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Nomenclature 

We l ist belo w stan dar d notat ion of D ifferent ial Geometry (see, for instance , [66, 70]) 

use d in th is thes is .  Entr ies are generally arrange d in or der of occurrence in the the -

SlS. 

A 

dx 
Lxw 

X(M) 

[X,Y] 

{F,G} 

[J,g] 

div 

the set of infin itel y different iable functons 

e xter ior pro duct 

the set of I-forms at the po int x of a man ifol d M, dual to TxM 

the set of tangent vectors at the po int x of a man ifol d M 

the cotangent bun dle of M 

the tangent bun dle of M, dual to T* M 

e xter ior der ivat ive 

the push-for war d map der ive d from f 

the pull -back map der ive d from f 

the gra dient of the x coor dinate funct ion 

the L ie der ivat ive of w b y  the vector fiel d X, w is a s ymplect ic form 

the inter ior pro duct of the different ial form w by the vector fiel d X 

the set of vector fie lds on M 

the surface of the sphere in (n + 1 )- dimens ional Eucl idean space 

a project ion map 

a bas is for the tangent space of IR3 

the L ie bracket of the vector fiel ds X an d Y 
the Po isson bracket of the funct ions F an d G 

the Jacob i bracket of the funct ions f an d g 

the divergen ce operator , as in div nX 
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