
§ 1.1 Sawiplectic ma11itolds 

W X ; StnooUJ 'W1Qt11'fofJ 

A SlflM p{ecti'c f:truc~re 0111 X e's &1.. 2-forwi "1r e .n..''{X) s-1t 

d.w-=o rA.VIJ icJ"" l.s non-dejevie~te. 
i 

d.1
1
wi X = 2 VI eve1.1 anrl.. 11\f 11 no where vim ish 

Sxa1ttpfe. X = IR :a.11t coovolivui~es Pr, · · ·, PM , '/-1, · · ·. f" 
W-=- d.p, I\ Ja-. -f Jp21\df2 t .... + ~fti I\ d3"' 

Ihm. (Davbov.x) ex I w) 2Vt-diwi1 s9wipfectc'c ?ntm;fMJ 

I 2.111 
-9 \j ?(6 X ~ loc~ cl-iiA~t ~: Uc IR ----;> X s,t <f>coJ = 9< 

opfri 

~n~ ~*w-lcf>tu) = d.p, "Ja-.-+ Jp2"J.t2 t ·· ·· + ~fti "d3"' 

Exa.mpre M : SW\oot~ Y\-wianito(J x-= To)EM: co~etit br.tnJfe 
1'.carie Jl! (T*°M) Ccoto>tiCt.t[ 1.-fonM: 
~ Ci\l"; d./\.QM i's Q. ~crnpfectic S"tr. oJ'I TJtM 

it : T*M ~ M py-~ectio~ Jn.t,.v'S T~v•1CTlEM) ~ T?CI\ 
c '2(. il') i---7> 'X 

1'-c-.111 t?C.'\t*) : T l"IC· W> tT *M) --;. ~ 'j\.CGll\ t'X ,'\f'~)-= v* D dfl.oc.v-11") 

lV\ 1:1ther' WoY71. 
11 t'tie V~l.\e of ')\.CA~ "'t (~,1J'1i) r's 'I!*·~ 

1"' focotl coord.. : q •• ·· 9. : c.oord.. o.P IV(. 
lrl I I O""V\ 

p,,···,j\A: Coore(. of ·fibe.r of rM w,y.'t b~r'.c 4'1-11···,Js .. 

9 i\~~= }:j-idf~, d?l_ctAVI:: dp1Ada-,-+Jp21\df2t····f ~ftiAcJ3"' 



(Q(X)' TX /;ltiol. r*x 
()<,w-) :71mr. wifcl r9CXJ: COIJ f1Ariviro~ OY\ x 
w- : no~-JeJ' =) (Af rtiJu.ce~ IX"' ls OWi. f : TM -7 r"*"cl..f 

ir !--" (,J" ( • • 'lr) 

ILforeove~. it ;"'JIA!e$ rA. ~A.trAr-o.I \41~r 

(9(1"1) --7 f7 (TH) 

-t 1~ Jf '="P(T1E-M) L ~t-=('cd~>e: r'CTH) 

cl-f -= w- ( . I ~ f ) ~ - L 't LV 

~ it is ~ sy~p. vector tr'e(J 1'.e L ef+ r..r- ,,.0 

f.f L~f /,J" -= ( d. c.ft + tff o(J w ,.. o 



Pojsso'tl '5tr1tctute 

~ A : corn~. ()$SOC.. Q~. wr'tk 1111.'1 ~ta-. ariJ m1.dtirliCAito111 . ~AK A-7 A 

A s~ew -~"""· bilf 11erAr tnAf l . 1 : A" A --?A is ~ Pot'ss°" sir. o~ A 
if tt> CA . { , ~ ) ,·~ "' Lie ~ CbYQC'=~J 

c.~> Leil.~iJ. = VF.).~"' A 
H,~·~~~ t+·a-1~tc1H·~~ 

faa1ttple ()c. w J : s!""'P· D-efr'Me 
f , ) : C0(X) ic 1.0cxJ -~ c9Cx) 

~t-. d-1 = ivceff, ~a) 

~ -f.. }f C9cxJ. t f, ~ l-= w-c ~-i:. i;J .., -(i.~~~JdfJ"' Jae~,~ Lh C3-> = -L4~ cf, 
( H-. · 1 = Lff) 

Le~..,o. The l'l\AP (C!}Cx:), t , } ) -;>Cf s3111tp. v. :P. l. [ . J) 

f I----? ~f 

preserves He bYtl.c.ket stru,ctu.y-e 

~ Ne~J. to s-how 1tf.<t'-= t~f.ia-1 
'tJ 1}"€ f(TX), co115~er' 

Lff cw c ,,. v->) =(Lur..u J t f3. vJ-t w-c Li,_li,). 'It")+ r.u-c ia. L4f v-> 
If II ~ II 

- df"" 0 [if, i~] -dg( ff. VJ) 

x.~rcJ.1 " 
~ -Lct,,vJt[> 

9 w-( Hf. ~~J. u-) =- - L,,. l if.}1) 
= - J. tt.d-1 tV) = l.Af( '{~.)L 'Ir) 

w=rio~-clqt ~ rff.~11" ~tf.}l 



~ t , 5 is ~ Poisson stv. 011 l') oo 
~ CD {~.cl-~~ - f ~. f 1 e>hvior.ts 

@ f ff. a: l • e } -= L ~ H- al t ~) = L [ff, (~ l C~) = L ff L 4J lib - L ~, L1f l ~) 

= ff.r~.-«~1- ~~.t-t.{H 

=> {f,l~.i1lt{~.r~Jn-1-~~.u.a.1l =- 0 

@ t f, ~-~l = L~.f lcJ~>-= ~~f ~J ~+ 3-L~ctu = £~.(fl{+ :J.if. ~1. 



Poisson rlr«~res fl.irisi113 furri Y1orteo111m. Ol~eb~ 

B : ~ssoc... -FillereJ tA.~ehro. wi"U1 IA.~it 

a: c Bo c 81 c. · · · 

:;> B irioluc.e~ Ill\ assoc.. gl't".(cleJ. tA.~e bro. A::: 3-Y B = Ef> Ar.., Ai ... ey13,_, 
wit~ proJc.tc,t 

A~ x AJ ~ A~-1:ir 
O"~(Ql lJcitb> = IJ~+i CA lo) 

~ B is OL/rnost cornw11rl1ttive if A= ~t B is comwiL<'liative 

(o.c:0t. b~Bi 9 er.: .. ~·c11~)=6''-ti(~~J) 

~ B is OL/rnost cornwiLtt1ttive 

~ I ) ~ Ac. x AJ ~ Al+J-1 
c (5°l(0.J t CS"fl~»~ ~·1"i-I (IJ. b-bo,J 

=) ( f\, \ , ~) is Do Poisscw\ a~ebYQ. 

p£ Jacobi itlerititcf. : Q.€; Bi. bE: B ~ . c e B ~ 
t (f\ (/}.). ~·(.~) 1 = ()i-t~-1 (<A. J, -be).) 

Ucr.to.).~·(~>1, CSl<tc.Jl-:: { tr;:~j-1C.O.b-I:.~). 6"FC.C.J 1 
= O""itJttc-:a.((O.b-bo.)c- cu~b-bo.)) = cri•j·o:-1(llbc-ba.c.-ca.b+ch~) 

c~ltc. C.0'11.!it.'0V1 •> o. (c: 

Leibtii"i nt(e ·. { O'ito.J, ~~ tb> Dtc C.C.) 1 = { G""i ep.J, \J~ttc t be) 1 = cJi-t,ifl--1 (. IA.b e.-bc.a.) 

{ \f~ ta.>. Dci {.6) ~ 6"'"tC.) t ()}lb> r ~ tC..J. Die tc.> l 
= Oi-t-j.-1 c.<d:1-b0-) O"tc) + 6~ (b) ()Ltk-1 c~c-CO..J 

.. O'"~+j+1c-c tlllbc-~-t)~- be"-) 



Ext.t~ple. CD po~. diff_ oper~tOY 

B-=Dit~ == «:-Q.b· of J;ff. ofei-aior ~ ck ~enemW be} 
~ ;) 'X ... ?("' - ••. -

II ' • ax, I ,~ .. 

d 
~et f•"'~c:. ~-='}(~· => rp.:.piJ"f~ri-rtPi:=-o. [3.:.5~J ... o, rp~.f-sJ"'bi:i 

dea ex.:·) = Je3 ljc:) = 1 =P I) i ff Is fdteteci. Mt a-rucJd... ctf 1r1ost c.om~. 

d~ c~i.p= o 9 rcrcpo. crcii J} = o :=} ~ • ~ Is tri11io./ 
a, 

~ ~)' 8 9'. S CV ) )lot whAt we 'llfH•t 

( V. IN) ~~P· 'W!c.tar spqc.e c : V()ril)ble. 

TV : tensov 14.b. 1>f V. 
Petitte de~Cc) = J.ea ( U-) =I \J ire V 

B ~= TV® cccrc,,., fi>V'2.-1)'2.®V', - c. W-l'IJ. ,V'z.>) 

=?> B is filtereJ. ~ot a-rucJeJ.. ct[1r1ost c.om~. 
lvi g.Y S . t 'lJj . 'I/,,~ = "1"(V, • 'IJi.} C 

u l.ei~l!li.2 - ~ 1 
'X.,,e V f = ?Cs• ··· ?Cs"' q = ?Ct ·· · "Xt ~ H· q ; ~ ;r' St { 'X~.,. · 'Xt~ ~ 

I J 0 I .. ' (J .J ·~ S,. p II 

_ _ [~t ~i _ tl o}) wi.9C's,., 'X-tpJ c 
-» ~ t . d-1 - f ~ r c: ~ &i a~ &pl c 

,.._ 

yB ~ StV)CcJ = crr, ..... fh,/·····t"•cJ 
Let C=I. a-rB/c-1 ~ S(V) 2;(CV.YJ 

V:sgl91p. ~ V*:s~""f. (CV~JCCOCV*J hos Poksari str- l ~sl"t 



~ o~ 9-"B/c_,. t . 1 ~ { , 1spr-

~ w: v ~ v* 
1! 1-7 - LvlAf .,. 
p~ M -ii ~-;ti 

-1 
8--~ H pc =- 'JC~ 

rN::. '2. p~ I\ 6-t: ~ i,.r*°"'" '£ -1i A '1Ci = £ty:,:A a-.: 

® i: f. J Le IA.~. Uj: evivelop1'111.3 Afj. lA.i= 19-/'X~J-(1~9<-r?C-~J 
T~m CPoi~c&ve - BirU1off- Witt) 

~r14 ~St= ([fJ 

Let e, I ... I el'\ be 0.. basis bt 3-1 [ e; I e.P : re; e~ 
-e. <'.-7 'Xi: b ct [~.y.] 7 { x.:. i<j 1;:; 'i ((; ?Cic. 

k 

... 
f: ?Cs• •.. ?Cs"' 3 = 'Xt-, ... ?<'t .. ' 2.. Cs .. t~ «"" 

II 
.f. 3- It ~~ ~ H·. ~ l ,,. ~ ?rs,. s.., fix,,.,· 'Xt~' -- ~ c,i ~ )it~ ~'Ki 

@' A~oUleY Po~~,Or\ bYtA.C~et OVI (V. w-) sa'"f f111~ Lie Q.~e.bm 
Ovi VfJCc, di?fi'riQ r11@,u.c..<J-&~c.J=O"f.li.rt'X.jpc ~ Vert.c 

HeiseMbeYI Ue a~. r· .... fh· t.." 1": ba.sis ,,f v wcpc. ~.i) ... i<j 

q~. f;l: ~,, c 

=> tf.~lwt~(~.~.-~ ;;)c = ff.~1. 



D1-ff~t;o./ oren.ttoY Oh ({)(x) 

f OC} == rcr x) = ~r~t-e C>f vec.-0,y -ll-ielJ I v[eweJ.. a.s Jea-! cLtf. openifiors 

])(,X)= <t-a~ehro. :JeMcrateJ h;r OlX) o.viJ. T(X) 

\~ 

J) ()<) has ~ Ti ( tw.tf o'il 

l9 tX) -=-Do ex) c Dr tx) = l9 C.XJ Et> T(x) c 0.;i;OO c. · · · · DcxJ = l( Dn (X) 

Dk (X) =(D, C.x)) 
YI-

I I I r, '\· ~ - ) lVI OCCl c.ooroL 'X =l'X1, · ··, '21"y) en = ~i Y\ = 011, · · ·. rlr 

w~ere Vpol er')<)= £r~l41Ar ~!MS OYI -r*x which is pol~~oWliQ.I ih fibey directioviJ 

:; s-r J)CX) ~ c0pol C\*°X) 

There o.re two Poissovi bro.de: et : { I ~ OVI 3-r DCX) oriJ { I l s:pnr o~ wn*x) 





ExlUflple G. : Ue S""<A.P ~ = TeGi : L;e rJJchn> cif S 

~ e G ~ ~j~o.te. ~op tf>a- : q ~ q 
.£{ H ~e_fl 

(co) aolj0t'h t G- ru:tiol'\ 

~<1' iviJ1.tce.s CAdJoh1t o..ctc'on AJ..~ : ij- ~H-€ &iJ~) 
'fe:a AJ c.'rJ = d.[ (3-etlq~r) 

~ a cl.fr f;:.o <r 

i;t11J coacto1'vd; ~iovi AJ..; : 8-'" ---7 ~~ 
ot..ef Ye} < AJ:(cl.), I>=< ci.. M~-1C'O> 

(Co) a.c{j0t'ht 9,.- tA.c.tio~ 

X 6 ~ . 'a-X :t : ,,. ~Jx : J ~ '8-

ll-x'" C.Y) = t ls ... o AJ.e~x en = (')(I 'f] 
it" 

corul.Jo1'ttt a.d10vi x• :=-~x : B-il'-~ ~* 

cl€ i*. YE '} < o..rJ..; lei) , Y > = ii~ / S•o < AJ: SX (o() 1 Y > 



coadjoivit orbit 

Fix d..e ~*. d.~f,·~e wot: s-x 9 -:3> lR !;kew-Sg1MWie'f;y1'c. bili11ear 
f1Jc1. l X, y ) = < ~, t: x. y] > ()YI°'} ti ot novi-J..~e.rief"Olte) 

Let ~cl= l<ev (~) = {XE::~ j IAro.(X, ·)-::.a J 

x'" ~.... ~-~ 0: Wd. (. x I l ) = < ol. I c x I '( J > '::.. - .<: ~: C.ol.) t '( ) v l 
<~ o.<A; Lol) ::::. 0 

==> %.o1. ~ T ct 190( Tne iviJ11.c.e 2 - for .+1 

IN : ~al X %.c1 ---.;;> IR 1's nori -J.e_jenerr.tte. 

~ ( xiJL , 'f*ld. ) == ( ol , r><, yJ) 

~ dw- == o (eo.s;J- to di~~). so kf' 1' s sg1ttplec.tic 

Tltere are 'f;wo Poisso~ hra.c/::et Oh (()d. ; 

t , l on @e1. C ~,.. o.v.J. { . l sg-r on (cQcl, W--) 

~ f o 1 ~ l I 1 'c1"'f 
pJ Leib~is 9 it Is etto~ b> b~ow it for llritear fwV1C.tio111 ?<,Cf e (CC:3-11 

"'<!),,., ~lt0 ... E: l()({go1.). 

[ ?Cjl'J.i. (1-f 1Dt1. J (.ll(J = (~.#l (OCJ = ol ( (?r, '(1JJ 

x'4f-= 1 K , y• = 1 a-

t cxl10c1. :f li0i1 5s~\tlr = w-d.c. ')(', }J.,,.. or..(r:?C.~JJ 


