Mechanies ond Hanwdtoniar Lodickis,

- Pallaw [70/&,4

Stetns O/g tha talk
- Hoarvndbovionm Avdacbis.
~ Lone SM-’ CM&M—M@QM %4&&
- Nen- conummtative M-?rc,lauw
- Quarnbicn Harnilbonian e duckion
~ (ane SGA_OLZ - Mo Ak JJ.,(?L/LMA



éc/w&ou(,i,]ié on Hamulboriarn prchanni,

Lt (M,W) be a %MMWWW
Pecald Hat 3(»01/1 W Wmﬁ\ Fe c?(m) , W

com difun am avtecicalld Hamdlonian Victes
pld Xp i Heo fotmda
L W <= 0{[:
XF
This allows ws to Addine 4 Poltron bracket o
COO(M>-'
Givon  §, 9 € c®lm),

O(LDL(;M %é,gg-': W(X;,Xj)

T, tis buackd Calidfive thae {mqj /4“’/4‘““
2) 3, g? - -2 9, } ¢
L) 3, g 08+ fq, 8k 38
bogh, 8,588 =0
¢) 29, gkg= %g,g?% + g,gj,l\g



E_’__f)f/\ I M- R W w = éa@ Adx
Huw , e Poleton biackt cam he %V\LJ via  He




In Hamvillonion mechaude , we bave a $'€]{,Mﬁ'&_(’/t:c.
rannidfold M ac & phaae ghpace and a ghecial
HamdlLoniam Ww H o, that ditals S

% _ %H,yg Hamdlon '«
W
%MW g(’—, CM(M)'
Tn the {au)fw/vw LXWW\'H»L7
"gx_ﬁ-_ gH,xcz L

if’u':l—l;'—'ﬁ
AL %’{D% XL

prndk




Bample © SQubpore (M, w) = (RT, Ap A dx)

Lt Hae Hamuilhowian fometion H be dind an:
H= b + v
7

dx _ oM _ g

AL )b

0_% M AV (x)
e B 20X Ax

Newdbon ¢ Law:



Harmilhsnianm radiction

Girin < flonne e M wocd  Homcltoni
H, wi'd ke to 2ol the Hamdllteon’<
LWW' o t/oauq{ L Mgmm« f

Ku%/awfmuﬁﬂﬂwém&a
%M&o&lﬂnc/&&anWﬂW
i

/{/:M—/952

e i L (&)

4(007 M,{gﬁ,@uﬂ% Q—A%W tHo
DLwM,aw H .
[t B Le a ca-&ﬁ'adw'w,w{

Leoare Hao Harv MLonican ardacclion @{; M aF
&

%
Y

Rim 4, &)= p ' (6)/)g



«‘}< A /éu/o/mvm Hee Hamdloncan H
Accands to AJLM;C/CQ@% o R4, 6 &)

%W/U/VWV\,? é) a_cAo W&d{ on ,U'_’(@'),
dia R(M, & ) = dim M+ dim O - 2 otim ()

£ olim M -

Heomee , R(M, 6, 0) i o sgmblictc
thanm M, od o, We can t‘/;L S
%@ﬂ/@ww\%:

&) Colsre Hu Harwdlon ‘¢ Z_WW DL;:&,
Hon R(M,6,0)

b) LJ;}{‘MWMEOHWWM-



DW,%WMOW &M@gw
WOMA weiks - L %mcﬁ,ﬂu Lhodion 4

Exomple

Covaiden X = %(x,,xz,...,xm)f Xtvﬁx%-c%li;qug
onvd Lk M = T X wilh costolinal (x:, b

De_}/Vw Hee Havltowlen on M \f‘ﬁa%W:

‘H = f ,_'2 — é / v
. /J oy [X{,—X})
Tt 18 e /U/M ;Q/gac/& Bg /8 %LT{J/C.W! 96[ e
’;de/» Vvl_/@’\/‘ung A,{,D/V\? a ”‘“3“ s
with  potonbead o« | |
p(,;.(/ﬁm/mc,cz
HWWM'Q Q_W% ;

C{L _ 2[3'; , 0%; _ é -
At AL ¢




Connidir. Hax #»LLWW# ¢ ovalicction

-
X0, pY= | X
X'L
xV) -
v ( = L L
X, IQB /}Dl X, =X, )(,"Xm
Xq — Xy /é’). :
/
X~ X }3“‘ _

What & b Comomedaton [XG,p), Y (x, 0] 7



vA(\n.aQ&O/

[X(x/ﬂ Y (s, ]-FI & a Aand |

s Cp= %(X, y) e @me Qﬂm '- M([X, Y]+l)=1§

SW]@;/MVUQ mvﬁjrﬂucffbwuuésd'umﬁ
}m,uw (X V) cuwch Hat X(AM%M

o, we fawt conabcetd a wealh:

D M — U,
[x,,..., x,,,,ﬁ,,..,, /éh\ —> ()((x,/g),7/>(,/5))



e
The shaece Un hoo o nabwnal 4 on of

wgakion
- Com | N
4 QL%'%”@% (X375 3737

. g
L\/(' g M hM Amw\ X(' ’ . .

TTestom = The abore W%ww@wowm

L 1QEMIZM/:/S —~— U /g,
Thuio A//:au “ Enorn a0 He CALOW’

Hon o Huo alatid to Hauvddtbmrian



Cm;\/w‘oh/\ oo &tatvv&,fo&cjxué mwuwg/svu S
T ?Lm ™~ g,t,,, X ?rt,,, , Lé& ‘”g}"\dxdu

Tha LM&M?&C«.@% ocelion cz G =60, w«w
l%w\,f_);&c/&.& widdn ek qu}) :

Pl gt — gLl gL

(x,n — [x,v]

e 0 & gl be H 61, sabil comaietiv
B’D/WLWCZA M wnch Hat M+ T har Lawtk L

Thaen | ot hanve Hee Havuidbowioon scdoction
R(m,6,06) = p ' (o)/g

_ %(x,y>-' Ak ([x,‘/] +I§=i§/é/_m
= C. /8L,

Hemee
R(M, 6 ,6) = Co/l6L, ¥ MJ<,.



Recall the vaal 4

Y x, p) = b

0 T /XCX,,A),)'(J(,,&))




go, W ¢ ovacden H,\L ﬁu/vx.c/tuﬂ; 4’: —_T&/yz)
on o cymplecke face gL, x gla ik
Havud Eon e Z,WVG;W

Y D H

_ N b4

Ac X

Theae e gualionn W@w}& U/}/b,uf
LeAnliornn
X () = X(o) + 2+ V(o)

Y{(t) = Y (o)

oreAdiom G'; X adl {7( BU-CA tU/M



New - commulalive algcbias

éurw o adeccolore CM/Q,Q- MMA%

c.onumnkolbore M?W)%—? we wank to

&Cu-o&? %};WJM e;l ﬂ Mook are
$: A — gliv)

{’G’Q(WM veekex %”“"‘ I/

| achioinkatim i dacd to be vieoleechle

Qub- Wb\m
EXMA i (SCJAJJV\.lS Lecmna)

U A & conumubabive, we bave & bieckin.

Arower R T Sovt s

psoinokioe of o Shec (A



g gu/wj s Cawn e %’{,WL&/&XQ 'HA,&_
V\MM # Havwlboncam rvdiction o

T the Conumnkalore ;cubb;%, I/J-LﬂLc/DLwJ
gm, 6, 0)=- p ' (0) g,

whoe M—%L%vw{b(,u/&'c W/MW
& — c@_a.a(?o/z;w% el bt o? g .

Glrernr p M"”‘?*7 we_?J‘

o b on Cosidiealc /u,y\?s
JUANE ‘ﬁi?"] —— & ]
kuon as the Co - ok b



Givem |
mg&mwco'—ﬁﬂ%w exbok @*Q%*
Llead 1 C GLO}*] ch/b\;’iaf

clod =¢Lg*1/1

tlak v | o covtoinat
g’}/\ﬂ/mé/} 5—[0}*]/1 W\??O—%

T_[/\/(/Vl) ‘H/u_ ¢ 5o ol
given by éﬂmf(/p*[;%? ot v (o) L

= T covedinal aing o
R (M
(M, 6,6) = /)”[O‘)//é

M?/V‘C/M)O/y

a4 T m] )é
}]*(I_) |



Tw adoove M%M O(L%IJM&,W oj'L
Howdbovwdlon rdunction wistival, tlha

Lk 4 be o aweeciatire A,L?(,w anndl
\}4,.

'HA/VLU_, MW&WWWW#«W

DC}Wmﬁmsm?‘xﬁwﬂ,ﬁﬂ
dd g — LaAlA)
qﬁw(u@
wC&QA&H\Q\It{/\LQ’AmW VdV‘S
cymplectic  we bove a Lic algdin map
@ag—gﬂ-
Guch Yot Jowall x e g and al A

L& () (n) = [ 800 4]



Lk Uep dmole Ha wnivewal evrlofong

wﬁéwofﬂ,w,ﬁ con be gxlecled

'tEﬂ-VM,#J

Theo wad & lwewn as e guranboon
Co- ot wanh .

LJTLMW 2 - ecdid oleal wug,

De) " The guondin Hamillornion reolucto
of the algba A ab o vobd T i dfind

(19[\7‘)%)'




Lobea : In
A%Ja—u V&MMM V\ALC/LQ/MM, H/\,q_
d a (Vl/@"/lf (_Maﬂ S/;&u_
(4 4974%1294/) aecks VL W%LW

(QM/VV&AW‘ Haovndtoian
e bions  acols H

u;/t/\ﬂ/&ow WM%'S

Hope  The ol o

Mo&aat_wﬁji{,tm bz " o .

oy ;“;WWWLW
o sl Lo



Example + Lt A = € Lx, y> Wy L
(yX—Xy’—‘—I) MJW

K cald @L/Ma&wci e W col codun
fé/xbux)) = JO)+ x (i)

4« e/jja/wio/m ﬁ.é/'t_v\_? on #(x)

Ax X

ﬁ%x-xi=/ Me\.ﬁ%,x]aL

MQ,MWM%L%M%
M@v@x\/x @<x,_j{}> , which «  Ha
HLL W&ﬂw At



[k X =&"

TM , Ha Mv\.? o% ow,e/‘,a/vvtual a/f;M/J"@/w D(Ah)
¢« The ceootdinale WC/QG'\M X

>Xi
;94, | £ ¢ £ n
We e Ho adalicons
. . = .—L .D_ =
I.XL, XJK O ) L 3% gx&-/g )
P -
[ S50 xi3s 4

T <lorld gwﬂ _gm,,%,(,c,gw% Lo
bo the Pocston burchd «elatlons o £7 e
S ol

Tx., x:% =0 , %#L,#J@:D,

¢



Henee , How & comu srelalion botideen, Ho
Poiegon aigoé«/\ OC£2n> o d e woun-
commmokatie algdin D (")

KM: DC(E”‘)/A O "%M\Jiz,aﬁ;m“ %
&la®).

Simdady , Dlals) & a guanteatio of
He Poleaen diq{v&«ﬂ &(&Cnx gll,,,)-

Mamdgm #. bBat caw be cbtaind
by & guantin Hanuilt oz Ao

ag, DZ&(M) ad wbhich W a iv/m/m/&zaﬁ_w
6? Hee &,Q@Jyw’ M ea g,éﬂxu-

Zu.am,t(.u

Olal.x ql,) > Dlagl,)
\/_Hm' M Ha/w\/

mj_’,;z.c S
Cal,ogwo- M eae 3}3’\5‘ ?/ ] H,_



b_j %A(/&;M%{LMWMW
WW%%

- This M?W beas A#/&vwa—m to

efl Heedeo o\iq/uéuw

- Juot Lhe e com Q/ch Poigaon M}W}
W Con iwma o A{;Luﬁa A ass cy;[



Juot likee T X 0 Hu prototypicnt exampte
fvj} A %vwﬁ&c/&; chacee , D(x) & &wagfo—
%")A&IJ won - Cconummbative Mg,(,bu« tat oo
dudiio via %LWM Homilbonion wdneon
a4 < A/,b c ...,

via

w(d)i= @ Auwl/d

L=o0

—gm(ﬂ hoo a VL.A/EMAO—M% Cndiced et

%AW o\l.ac):vw\
— The ecomummndatec on A cndocw a Polecsn
backet on gu (o) - (Forn  xenceac)

Exw»a_{yu/ow)mj_tgy For oy X, we hart om
%( D(x)) = &(T*x).




Thank Vow ./



