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The Lie-Poisson skruckures,
The Euler-Arnold equ&&iems.

et G b a Lie Frop, %:lr'e (&) Hs Lie a.éazzfc\
Dep On F¥Hlave is a Litor Poisson @rackef

(anﬂ_ce e Z—fQ*P@iFS/B’Mj Virillev - {\/DSWLQ/VL“Z, 2,1[0,_>7 Le.
tha apasetion § Yy 020 <G - g

A
ﬁ%aip@;: <[o<£;wa&g]g, m >

Lecture 2



Prop-dgfn. Tl Eukov- A2nedd (v M_%{w>
e guucstion for a Haveidmian Lenchou t witl,
W&#%}LPK?U&"% n=ad M

E{\ \V/‘t&h[/‘{/{/\ a_écm[%éé/ AH],.
SLH’?}LP Oh) T <CAH) 1(7]) M —: L ﬂaeﬁ(ﬂ 6%9 m D>

2 <Aﬁ’ QA;(HN>: L‘%H%[w), whoe

= %
7 K AQ&QAH'MW\ WED

R Recwai?n{g\rwvv Lie eela 01 [u,v]=ad,V, ko
Yo 00@&696\/\%’ @ao»bf&((*@r _ g% s d%”ffl/b(é( %
LLaNT A > <l X > =< v, ad*l > gee g=




2N | G GL(K)9T7 newdeg. Nxn matvicey (AT #0)
@:2,6 (nS . all nxn mahrcen
G"f@“f Mf/‘gf“f achion = &&Cmﬁﬁ % cea’d /5, @ﬂ)‘uj&'ew."

Imtwa(’) &7/ v: Xl——)\/x) o&amgfce ngQJlj y:(r’x
“f(i) H\[‘T"a =Ty
(\)»—>TV"T_‘3 = AN=TVT ‘
for an it ol ’/m”“{/“ T=I+tsU, Lfpnt
A GG ¢ Adiceny™ =T¢ 2oady = *0(2)
amelly | A, oy V = (1420V (1 +207 =V < 2(ON-VY)

«0(<)
Thus  2d _V =UV-VU = 7 v/]



g}ﬁ w) G): SO (>) *D’zwvoai 3 XD matvicy
—t @:40(3) —/_Kéeh_)__ /éyu,\
O — Wy W, W d
6'0(3)9(603 ) —co]>’-\'<w1 6“2
- W, L‘)l @) («93

Ma‘l’r‘i)( aomw+a~‘ey g \/—ec;(ew FVOO&(CJ
¢ votafons . splipres

gr:OfJ\;mM RIS T o vecfour 7 [ dered o O
Ly G = SL(2,R) - matvies with, det=1
g = st@=(C )y
2 pMATVLCRA
Matvix conjugation 2 A== (a% gc) = const

coadfeint .. @eémd/;
g it g Gl

ot
gAY e/u?{u




IQ H(V"\)::J <K-W\ B Q%‘A&Lﬂl/‘aﬁ‘\\c:)/p/b(/wbé,(
i T >
%’/ n L Thes d| < T aed

T - twevha ef&’@ﬂe"

o iw e Sl ot egtation

M=ad _ m
T m




Cor 2  Sympleche Leaves of b 5 brackef on
pure. éjoad\j%'w% okt s O - A A&LW, g(
i G

Tndeed, ol 3y for M fs H biane
el 7){6% gH(m):%{zZM , e they
wire tnfiniemmal At s g %
Y f/‘aaf Coao((/'cn'vﬁ @We/é AAé,
&
.-"CQM



Then (V. ponetd) -
The Eler e2ecation, mzao’lj-&/“"’\ o %f&é



Euler &QP
Covuridoy ~the M G=50(3) and c;/SCeWa\y:@@
Ao (%) wy - WMW /e,@oz,{ﬁ/y il e goﬁ
Tee ene/gy E(w):iz<co,_%>:z’<_rr“m,W\?:“(““))
WLU(M( hn :ﬂ(,o 6/30(3) 1S Q/V\;,c\,(gr- m,ow%vr{’w/lxl fh’wg%7
,ﬂ,f‘ T-LO > T: 406 - (3
1 O\ T ’ T O —2 =1

1 T | 1 }
r—ﬂiﬂ CL:/&M’)L@W eTwJJA”% \S m:aa‘ﬂ*fm\m = m xﬁ"lx\



7y -1

=y e 1a-Ts
D M= M, M, =
L LIs T

s
’l%«l_ WM W 7
w@; b S W’,%u?& T o
I4 (':)4:(17”13>w?/w?> > IL("’)L: R s S S pe
Hamiblonian pichue: Ay ruplechc RibiG
e apleves | |m[ = contlc R -40(s)

~ A< ,ZQ,U(/(/S o
The Hawclhuion Hlm)m LoTh m>, Clligserids
ool

H(m} :0,91.@/"

SRR
g LT M M,

m, =




(b)

(d)



Trajectories on a phase sphere for a freely rotating rigid body for [1

< I
Points on the r-axis and 2 -axis are centres {stable). Points on the Y/-axis are saddle
points (unstable) [image from Bender and Orszag (1978)).
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* The Dzhanibekov Effect

* The Tennis Racket Theorem

* The Intermediate Axis Theorem
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