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FEN OB&SERVATIONS
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° DEFINITION OF A CONTACT HAMILTOMAN VECTOR FIELD 15 LOCAL! QUESTION: CAX WE HAVE 7
GLOBAL HAMILTONIAN VECTOR TFIELDS IF THERE 1S MO GLOPAL 7 2 (ves!)

°© DO HE GET THE &AME VECTOR FIELD IF WE KEEP H AAD CHANGE 7.? (0! ,e4s%) IF AOT, HOW SHOULD HWE
CRANGE H 7 (EAsy 10 Guess, qoT EAsy TO PROVE!)

° )( PRESERVES ¢ 1.E. CONTACT HAMILTONIAN VECTOR FIELDS ARE SYMMNETRIES OF & (Ano aor
SYMMETRIE-S OF 7 ) CAN HE DEFINE X ° Nor vsiNG 7 ?  (ves —> OIFFEREAT GEOMETRIC (AmovaGe AEEpED! )

LET IR™ DENOTE THE MULTIPLICATIVE GROUP OF A0N-2ERO REALS ( R*=R\{0} ) )
IS AN IR* PRINCIPAL BUNDLE P TO GETHER HITH
A HOMOGEANEOLS SYMPLECTIC FORM .

e
hlo=so  we(r)

/ ‘ NOADEGENERATE 44D CLOSED

poR* A RWP—P

l/ /L(&,A(tlp))',h[.stlp)

M Mg:Popr—— h(sp)eP

/&5-,&t=/&_,t

: Q)" T* L cde-Adet 5 )od = (it ep.

Extnpie: (TIQ) ——PT'Q  amag de-dpadg’  (3p) 4~ (3'ep)

big o (sp;)odg = odp; adg - o

TREOREN : COATACT MATIFOLDS AND SYMPLECIIC
PRIACIPAL BUNDLES ARE EQUIVALEAT
aoTions !
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X
o P=(Z°) T*M >Z° — A Live BuroLE OVER M
REMOVING O-SECTION WE GET AN IR - PRINCIPAL BOADLE WTH ACTION ,BORROHED"
T=dJ, / o FRom A VECTOR BuaoLE.
€")
° : Plis A SYMPLECTIC SUBMANIFOLO OF T*M
PROOF :

WE HAVE TO swoll THAT o %0, is A SrmpLECTIC FORM  IF 4,‘:(6’°)’<—>T"M 5 THE JNCLUSION MAP.
CLOSED — oBVIOUS g NONDE GENERATE — To PROVE
LET US LOCALLY CHOOSE 4 COATACT Form O T cHl AXD DEFINE THE MAP

I,7.- xR ———(&°) «T*m (4 LocAL TRIVIALIZATION OF P(=9)*—m )
(x,8) — s

T, it - (,;,,;”)*J[@/‘):d(@,fﬂ* QM} - d(s ,7*9m/ L @[(57)= dsm7+ 5d7

A(mia h+d A (mid. Am ] "
(d&/\7 + 5d7) (wea) S (d/7) s (nea) "4 dgm7/\(d,7) + LE. (1,=_L_7) W, 1S NONDEGENERATE
Aao ri*com s
2n+l FORM ON A MAXIFOLD BECAUSE d5 AAD ONONDEGENE RATE
OF DIMEasIioN ntd APPEAR (MORE THAA ONCE -

o W=1"w, I5 HOMOGENEOUS BECAUSE Wy iS HOMOGENEOUS

GLosaL !

PEMARK :  TIF (m,7) I5 COATACT THEN Po=MxIR  |ITH wza”(e*z7 )= e*dim7+e*d7 j& & SYMPLECTIC MAAIFOLD.
) 15 15S0MORPHIC TO THE ,PosiTive” PART OF P. TIn THE UTERATURE R, |5 CALLED 1 A SYMPLECTIGATION OF (m, 7 )

WE HAVE  CONSTRUCTED A SYMPLECTIGATION OF  GENERAL (M ).
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' o V 15 INVARIANT

T (7)) ;’Z’ heChy () = V(b (p)

Homo GEnEOLS

1 |V
o Q=aq_wr W= do
\'4
INVARIAAT PROOF:  suce  4lo-sor Tuen L= T
W= Fy0= eHVfDW'IQVd,auT =d9 o
, i('f) P LOCAL VERTICAL CoORDINATE
— x Lo ) A LocAL
/_.ﬂ/ Q °© G - A LOCAL SECTIOn OF P OVER O | & xIR* > (x, 5) M 6(0"(&))6? TRIVIALISATION
IME RN | Va% ;,‘9"' 1:*/7 : @ 15 4 LocAL CONTACT FORM
IR S| ‘PROOF :
( {
I.*0- s
m T*@= Iq_*(dﬁ) - 6{(5,7) = d.sn/7+ 5d7

EUTCE ) IS5 SYMPLECTIC, S0 15 I ¥, THEREFORE

0% (T*w)' ™" = (ds/w7+sd/7)/\m' = (mr)s™ d:s/\r7/t(d’7)AVL

I.E. r7 15 A COATACT FORHN)



—= o e " DOES 0T DEPEAD ON THE CHolcE
(,\J:i OF A SECTION ©
4 |
Al e PROOF : ,
[ v ‘ TP o UD WE HAVE  T'() = fl)T(x) FOR e &7 Ban) f+0
g't U —P
- Ul + b s(p) = {(T(p))SCp)
= Lo 4. . 44
ey 3¢
CHOOSING AX OPEA COVER ©OF M AAD LOCAL COATACT $9=9" = ket 9= kery’
FORMS ASSOCIATED HITH LOCAL SECTIONS HE
GET

ReEMARK : OTE THAT €& 15 & Noa- VANISHING FORM OA ?3 THEREFORE ken ) c TP IS A REGULAR DISTRIEVUTIOA OA 2.
IT CONTANS A VERTICAL DIRECTION [ Sidce <O, VD= 4,0, V> =w(7v)=0. Z is A PRYECTION of
OF Ker ©.

EXAMPLE :  WHAT 15 P For m=22%L*

WE WAVE SEEN A PRINCIPAL SYMPLECTIC BUADLE TFoR M= PT*Q (exampic 2 ). OTHER EXAMPLES (exampie,
EXAMPLE 2 ) ARE SPECIAL CASES OF THE FIRST )ET BUNDLE. HWE SHALL THEN CONSIDER THE GENERAL CASE

x b 3
L A LINE BUADLE, IE. L AFTER REMOVING /.. WE SHALL CONSIDER
A VECTOR BUADLE HITH Z2ERO &ECTION HE- JETS OF THE DUAL LET U5 LOOK AT
S\L Ode DIMEASIONAL FiBRE J/ HAVE & RX-PrINCIPAL T l/ LInE BUADLE
HoaDLE 4
Q Q Q J*L*

A0
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15 AN R* PRINCIPAL BVNDLE :

° R acqs on LX 8y muTipucaTion (gt t) e hy= (4 st)

O The ACTION cAY BE LFTED 70 T L* (JTA); Th, (%L.; E, ij.l t) o(@{’r/&‘s)= (q/i( st q/“., 575)

° DvALIZING He eeT (gt t p.z) T - (q' Lt PJ'éz)

) . T* _ L _
(¢ £ PJ/Z)ol /&é— (% 5t i) ézj
° (OVECTORS CAN BE MULTIPLIED Y NUMBERS dr*/&f 67*,&6 (qf, Z, Pu-,z)oa”ﬂ/&é = (%‘ St, Py zj

THIS |5 A PRIACIPAL ACTION. COORDINATES
o THE BASE SHOULD 3BE

(qrilblp,ilz)’ >(9«[l P%;IZ)

NOTE THAT LD.L_K 16 HOMOGENEOUS : (er/as)*(dpb-/\d?/""'dZ/\df} = J(&PL‘)ACI%L‘ + Jz/\d(st—) =<5(dPL-Ad12L.+ dZAdJ_-) =50, x

NE HAVE THEN A SYMPLECTIC PRINCIPAL BUXDLE OVER HHO-KaoWS—wWHAT |
THINGS THAT HAPPEAN o L* Aqap JLF THINGS THAT HAPPEN o L= AND THL™
l__*
?\L A HOMOGENEOVS TFUxcTION ©ON L*
Q

Yo (2) = Lletw), 2>

JAV‘(%) = |'T(g) MEATS THAT ol
WHERE e C”(Q) Mg)=4 ,dA(q)=0 Fudcriods DIFFER BY THE SAME N\

Jo (2) = <<r‘(g(m) AP = L Mglw)s(gln) &£ = h(g(m)wﬁq.@)
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EVERY HOMOGEAEOLS E: [ — R
(ORRESPONDS TO A SECTIOAN
(Homocereous on L* 15 Limgar oW L }

SUMMARIZING: NE HAVE RECOGAIZED

/

DIFFERENTIALS ARE EQRUAL: S

¥

&b ()= d (2 ) () - T dn(et) + A(glo) df Ce) =
= quq-(ﬂ)

e (he(0)= dreh, (48 (2)

THIS MEAANS THAT THERE
15 A MAP FRom J'Lt TO T*%x

THE MAP 15 ONE-TO-OAE BECAUSE EVERY (OVECTOR
Is A4 DIFFERENTIAL OF SOME HOMOGENEODS FUNCTION

(qi.fo) o= ol dg + K, dt L(g4¢) = t(:‘o (qf_,f;)mt)

AS T1L¥  THE CAYONICAL CONTACT STRUCTURE ON

THE FIRST JET BUNYDLE COMES FTRONM THE HOMOGENEOUS SYMPLECTIC STRUCTURE o THE COTANGEAT

BuApLe T*LX



