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nO0000000Eucid00 R*"00000mO00000m<n000¢:R"x---xR* > ROODO
O0mO00000000¢0 sup{¢(vy,...,vm)lv1,...,0,0 R"ODDO0O0D0000 }=10000000
0oo

00 (Harvey and Lawson [1]). M Cc R*00000000 mO0000000000MO ¢ 0000
calibrate 1000000 MOOO POOOODOOO TpMO00000 {v1,...,0m} 0 ¢(v1,...,0m) =1
0000000000

00 (Harvey and Lawson [1]). M O ¢ 000D calibrate 000 000000MOOOO0ODOOO0ODODOO

0000000000 0000 B(r)0O0O0O00<a<b0000a b000000 A(e,b) O
A(ab) = B(b)—B(a) 00000¢ 0000 calibrate 000 mO0000000 M C A(a,b) 0000
0000000000 O0Hofer [2, pp 534-539] 0000000 bubble of 00000000000 D0O000
0000000000MO‘00000’000000 [3]0

00 ([3]Theorem 6.2). SCR*"O mOIDOO00000000SO ¢0000 calibrate00000000OD0O
O0a,b,c00<a<c<db000000O0edO0<e<b—cO000O0O0OOUDOOOOOOODOOY
00000000000 00OM C A(e,b)0 ¢0000 calibrate 000 mOIO00000000O0O0OOMDO
‘0000’0 600000000000000MNA(b-—eb) 00000 uc:SNAb—¢b) —St00
000000000000 « 0 C'000060000000000000000 ulsnap_cp) =t 000
000 u:SNA(e,b)—»SLt00000 MNA(e,b) 0 w0D00000000

000000 Simon 00000 [4, Lemma 3,p 561] 00000000
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BN HEEREOT b EEEBIZ BT 5 digit 12055 b— 1 FTORFER Iz B
THLEFRINTVBEN, RITDERMITH S,

Bugeaud (1] 3AREAIMEHLL D b H#ERFIZ B W T digit A& D & 5 2HHET
AT 20 MERNRE T2 Z 2B /-, digit DZALREIEDZ VWD
Z&id, digit B—FRTH DL WVWS 2DV EDDFMIZZR S 728, Bugeaud
& digit DZALRIZEIZDOWT T2 o OFHi % 5272, T D FH 6 OFHfiA
F[2, 3J ik btiR I NIz, [1, 2] TIEAHEELLE XN 5 T EGR O Fik%
HAWT IS OFHERPELrNT WD, —K, [3] Tk, H 2RO MEFEH
EHEADIET, 1, 2] ORREBR TSI ENTE . 3] 12D FIEE
[1,2] £ B KVl 2E2 Z N TELRDD., WHET N5 REWEARE
IND, [ X2 EEIICET I TH DD, (LED b EREIZET 2 e
IZHRR T E DT, AGHEH T X DFEREZ N T 2,
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Collisions of random walks on the random walk trace

gooo

Kyoto University(RIMS)

Abstract

G = (V(G), E(G)) O locally finite 000 00000000GOOO000O0000O000
0000000000D000000000000000 GOO0000000000000000
0000000000000 GOO00000000000000SY,$200000000 GO0
0000000000000000000 (SRW)000000000000

Z=3 1{S} = $2}
n=0

00000000P*0000a,beV(G)O0O SH,8200000000 (S, S) 0000000
00000000GAO finite collision property 0 00000

P**(Z <o) =1 foralla € V(G)
00000G O infinite collision property 0 00 00O
P*(Z =00)=1 foralla € V(G)

ooooo0oQ)ooo0ooo0o00oooo0o0o0ooo0oo0ooooooUoooooo1
J000O0000OO00DO0O0000O00 GODOU0O000G O finite collision property 00000
0000 infinite collision property 000 000000000000

GO00000000000000000 GOOSRWOODOORWOOODODOOOoooooo
00o0oU0oU0o0ooOoUoO0o0 100000000000 ULO0O0O0OOUD (2HpuooUoo
gooooOO0O0o00ooOoOODOOo00oUOOooo SRWOOOOoOooooooooooooogoo
000000000000 1]000000000000000GO Z°0d4d>400000000
000000000000 100infinite collision property 000000000000 OOOOOO
infinite collision property 0 0 0000000000000 OOOOO Oinfinite collision property
00000ooooooooooooooooo
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On-diagonal oscillation of the heat kernel on nested fractals

Naotaka Kajino* (Kyoto University)

It is a general belief that heat kernels on fractals exhibit highly oscillatory behaviors as
opposed to the classical case of Riemannian manifolds. In this talk, we establish an oscillation of
pi(x,z) as a function in t, where p;(z,y) denotes the canonical heat kernel on a given fractal.

More precisely, Let K C RP be a nested fractal, e.g. any one of the examples shown below
in Figure 1. It is known that there exists a canonical diffusion process, so-called the Brownian
motion, on K, and it admits a continuous transition density (heat kernel) p;(z,y) (with respect
to the self-similar measure with uniform weight). Moreover, Kumagai [Probab. Theory Related
Fields 96 (1993), 205-224] has proved the following sub-Gaussian estimate

)

d dw \ d w \
et % /2 exp _< (z,9) )dw M) < pelz,y) < ot ~45/2 exp _( (z,9) )dw T
cit cot
for t € (0,1]; here d is a suitably defined geodesic metric on K, ¢1, ¢ € (0,00) are some constants,
and ds € (0,2) and d,, € (2,00) are called the spectral dimension and the walk dimension of K,
respectively. In particular, for any x € K we have

c1 < tds/2pt(x7x) < cg, te (07 1] (2)
Then it is natural to ask whether the limit

cads/2

limn ¢ Ppy(w, ) (3)
exists or not. The main theorem of this talk asserts that this limit does not exist for “generic”
points € K and, in the cases of examples in Figure 1, for any « € K.

We need some definitions to state precisely the main theorem of this talk. Let {Fj}cs be
the family of contraction maps defining our fractal K, and let 7 : SN — K be the canonical
projection, which is defined by {m(wiwows...)} = ey Fun © -+ 0 Fl,, (K). Let o : SN — SN
be the usual shift operator given by o(wjws...) := wows.... For z,y € RP with z # y, let
gy : RP — RP be the reflection in the hyperplane H,, := {z € RP | |z — x| = |2 —y|}. We define

S =1{2€ K| gury1 922y - - - Gron_1y2n_1(2) = z for some n € N and z;,y; € Vo, =i # v},  (4)
S. = {2z € K | limy, o dist(7(¢™(w)),S) = 0 for any w € 7 (2)}. (5)

Note that intx S = () and that, by a version of Borel-Cantelli lemma, v o 771(S,) = 0 whenever
v is a g-ergodic Borel probability measure on SV with v o 77 1(S) < 1.

Theorem 1 (K.) Let Vi be the set of boundary points of our nested fractal K (marked by solid
circles in Figure 1). Let Vi, := J;cq Fi(Vin—1) for m € N, inductively, and let V. := J,,cr Vin-
(i) Assume #Vy > 3 (, so that Vi, C S.). Then the limit (3) does not exist for any x € K \ S,. If
in addition the limit (3) does not exist for any S \ Vp, then neither does it for any x € K \ V..
(ii) The limit (3) does not exist for any * € K when K is any one of the examples in Figure 1
(or more generally, when K is the N-polygasket with N > 3 odd).

*JSPS Research Fellow PD (20-6088): Supported by the Japan Society for the Promotion of Science.
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000 I=(,,1,) 0000000000 s0000000000 »mO0000,
0000000000000000000 R=[R,PRO00. supplm]=10
0000. 0000000 ROOODOOO0000 ©=[0,P°000000
00 X0O000.

X = [X; = (R, O%1)), Prgy = PY@ Py, (r,0) € I x ST

000, f(t) = [,i%tr)dv(r), *(t,r) 0 ROODODOO,»0 10000000
O supply] =/ 000000000, $-' 0000 &ml?, 000000000
0. dm("(p) = (sing)?dp (d>1)0 (0,x) 0000, dnP @) =do 0 S* 00
00000, mP =mlP, em?, 000,

00 X0 ROODODOOOOOOOO.
Y = [V; = (Rot), Orir0), Prgy = Pt @ By, (1,0) € I x ST,

000 r(+)0,0000000000000+¢+0000000O0ODOOOO0O.

g(t) = /IZR(t,r) du(r), t>0.

p0,000000 supply] c I 000000000, 0000 supply] =100
goobobooboog,goboboboboodg,obbobbouobbobobbooogo
goooooo.

=X, YUOOUOOOoooooooo.

o0 2000000 Z0OoOooooboooobobooobboo RObDDOOO
O000000000. 000,000 ROODOODO s(zx)0OOOO0OO0O0OO
gooooooon.

s(ly) = —o0, s(ly) = 0.

oood
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100 Brown OO {Bt}tzoDD,DDDDDDDDDDDDDDDDDDD.
(a)to <ty < -+ <tp,Bty, Bty — Bty -, By, — B, _,000
(b)s,t > 0, P(Bsyt — By € F) = [.(21t) ™% exp(— % )da
()t — B,000 as.

Brownl]l]l][ll]l],DDDDDDDDDD,DDDD”fdeS”[IDDEI[ID.DDDD,BrownDEIDD
000000000000 D000,00000 Stietjes0000000O0O00OODOOOOO.O00O0,00
ooooo,foOoOOOO0OO0OOO0O0O0O0O0DO0DO0DO0DO0OO0DODOOOOOO0. 00000000 O00.00,000
Riemann OO O0ODO0O,000000000O00C00O0OOCO.000,00000000000O0O0O00OO
ooobooooboooooooon.

coooooooOo,0ooocoobooOo,ooo0ooooo.

{X,}:dX; = udt +vdB, 0000000000

g(t,z) € C*([0,00) x R),Y; := g(t, Xy)
_ 9y g 10% 2

0000300000 Riemann OO OOO0OOO0O0OO0OODODOOODODOOO.

coboooo,cobbooooooocobbooobo,oboo0obooooooobobooobobo0. ooo,b0o0Do0
gooo,b000oboocoooooobobooooooooo.obo,bo00oo0oobooooooooocoooOog
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1 Introduction

0000000
ax,
dt
00 X;(w) 0000D0000.000 W, 0 1000000000000.00000000 (SDE1)00
oooo,

(SDE1) = b(t, X,) + o(t, X)Wy, b(t,z),0(t,z) € R

(SDE2) dXt = b(t,Xt)dt‘i’O’(t,Xt)dBt

ooo.ooo,w. o %DDDDDD.DD B0 100000000000.000000000DOO000O
0, 0000000000000 00O00,000000000. 000000000000 OO0ODO0OOO0
0000000000000D00000.0000000 (SPE2)0D000O00OO0OO, 0000000000
oooooo.

o0ooooo0o0ooooOo0o0ooo0oO0O0,0000ooOO000o0oOoO0O000O0,0000 GPSOODO
gboomoboooboooboooboobooooobboobodbLboboDbooboOo,bboob oo
0000.00000000000000000000000D000fikering0 000000000 OODODO.O
O00000,00000 196000 Kalman,1961 00 Kalman O Bucy 000 Kalman-Bucy 00 00O

Oo000ooboooobooooooooooo.ooo0oooooboooooog
(ooo) dX, = F()X,dt + C(t)dU,, F(t),C(t) € R
(DoDoD) dZ, = G()X,dt + D(t)dV;, G(t),D(t) € R

0000 Kalman-Bucy 0000 00000,0000000000000000.
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00 00 (CoooOO0O0oopoooooono)

005000 KdvOOODOODOOoOooOobDOooooog:
Opu + 05u = 60, (u®) + 10(9u)> + 40ud,ud?u + 10u?d3u, t,xz € R,
u(0,z) = ¢(z), z e R

gbboooOobooooboboooooboooobooboooobobooooobooboOobOoDn
0.000000000,00 Bourgain 0000000 (Bourgain [1] 0 0):

Xy ={f € S'(R*); ||fllx; < oo},

(1)

aoo
1llxg = | (L4 17+ €2 A+ 16D ) 12 e

DDD,fDDDDDDDDDDDDDD Fourier 00 OD0O0OO

O0O0. sObODOs>3/4, be(1/2,3/5000000000000. 000 ¢(z) € H¥(R)OODO
gooooo:

(20:)"¢(z) € H*(R)  (k=0,1,2,---),
(2) Ak

Z k—?”(x@m)k(bHHs < oo for some 0 < Ag < 1.

k=0
0000000000 T=T(4) >000000,000000 (1)000 1000 ue C(-T, T), H*)N
X;00000

Pru e C((~T, T), H) N X},
(3) oo

Ak
Z%%Mwﬁ<m
k=0

000 P=5td, +20,000.
0000000 «00000000000:
(4) lomolu(t, )| < CAT T (m +1)!  1,m=0,1,2,---,
for some A; > 0 and any (¢t,z) € (—=7,0) U (0,7) x R.
000000000000000000:
1. ()000000000000000000000000.
2. POOODOOOOODO 5000 KAVOODOO
0y PPu — 93P u = (P + 5)"{60,(u”) + 10(0,u)* + 40ud,ud?u + 10u?03u}  k=0,1,2,---
OD0000000 200000000000 (3)00 (4)000.0
0o0O

[1] J.Bourgain, Fourier restriction phenomena for certain lattice subsets and applications to nonlinear

evolution equations. I Schrodinger equations, Geom. and Functional. Anal. 3 (1993), 107-156.



— X6 Maxwell-Dirac J5FE 2D J A @& Y

P A &
AR FEEN SRR B 2 F

Maxwell-Dirac AREXNIZETFBHRKFICEHNS ARATHD, ROISIZ5ZI 515,

(=iy" 0y — m)p = Ayy"y,

OA, = (Vy,9) (n=0,1), (1)
0 Ao = 0 Ax,

¥(0,z) = o(z), Au(0,2) = ay(z), 0:A,(0,z) = a,(x).

ZIT, RIS C A R SR (u=0,1) THY, m BFHFEAEH °=(9§).+'=(5%3) ths. Lk
TR THNBRAFIIOWTENEZ L 2D e $5. ZOARADRAETNE (MOFE, —&, FIHHEC
X9 BN TS, BEEAHIi 2 VT, XEHES

FE 1. s>0, s<r<min(2s+1/2,s+1), (s,r) # (1/2,3/2) £ 5. ZD& &, (1)iF H*(R) x H'(R) iZ&
WTRATETH 5.

(s,r) =(0,1/2) DRV IZHBIT B AEYMEIZEL T, XAR/FS NI

EHE 2. s<1/2, r>max(2s+1/2,1/2) D& &, REWZT XS5 {uy} C H® BFET S : jluy|gs <1, &
O ("), 0 2WEE 95 [0,T] 2B 3 (1) D (Y, A n) &

| Ao n (@) ||gs = N, 0 <t <T, a=a(r,s) >0

%7z,
r<1/2 D& &, (1) DG/ C? HFTlEAw.

(s,7) = (0,1/2) 12 B 2 RAEYINE RS 72010, RT3, Z07b, UkE o e T TER 5.
BT {hn(w)}o2, &dHDHELZERM (Q, A, p) LOMSLRBHEERDADIIE TS, f(x) =D, aep(z), 0 € RIT
E05ASNBE [ € H (T) KA LT, (QA) 25 HY(T) ~NOE&w — [ = 20 ho(w)ae, 2EDBE,
fe e L2 H(T)) TH5. ZDO&H7% H(T) [TMAEFEOMERER % f OHERIL L IEI.

Griinrock (2 & DA INIZROZEMEZEZS.

Ho2(T) i={f : | fll o = 1) Fll,y < o0}, 1/p+1/p = 1.

EE 3. 5>0,s<r<s+l,r<2s-2/p+1/g+1 &L, YIIH ¢ € H*(T), ag,ar € H'(T), ag, a1 € H™'(T)
EHERALT S, ZOLE, REITATD w e QIZHLT, 5 T, > 0 BFEELT, (1) DE (,A,) B
C([~T.,, T.]; HP(T)) x C([~Ty, Tu): HH1(T)) 2 BWCHAET 5.

S 3k
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Stabilty theory of bound states
of Hamiltonian PDE

Masaya Maedaf

TDepartment of Mathematics, Graduate School of Science, Kyoto University,,
maeda@math.kyoto-u.ac.jp

In this talk we consider the following abstract Hamiltonian PDE on a Hilbert
space X:

u = JE'(u), (1)
where J is a skew adjoint operator and F is a C' function on X. Further, let
T(s) be the symmetry of (1), i.e., E(T(s)u) = E(u). In this case, formally (1)
have two conservation quantities E and @, where Q(u) := 2(J71T"(0)u, u).

We consider the stability of bound states which are the solutions of (1) in
the form T'(wt)¢, where ¢ € X. For this purpose, we assume the following.

Assumption 1. (i) For all ugp € X, there exists T = T(||uol|x) and u €
C((=T,T); X) N CY((=T,T); X*) such that u is a solution of (1) with
u(0) = ug and u conserves E and Q.

(ii) There ezists a C' map w — ¢, € X such that T(wt)p, is a nontrivial
bound state.

Now, let S, := F —w@ and d(w) := S, (¢p.). We further assume the follow-
ing.
Assumption 2. S”(¢,,) has one negative eigenvalue one zero eigenvalue and
the other spectrum are bounded away from zero.

This situation often appears when we consider the ground states of nonlinear
Schrodinger equations and nonlinear Klein-Gordon equations.

Under these assumptions, Grillakis, Shatah and Strauss [1] showed the fol-
lowing results.

Theorem 1. If d’(w) > 0, then T(wt)g, is stable and if d’(w) < 0, then
T (wt)¢,, is unstable.

We consider the remaining case d”(w) = 0 and discuss the relation between
the convexity of the function d and stability.
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An estimate for perturbation of the attenuation
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Abstract

The aim of this study is to give an estimate for perturbation of the attenuation co-
efficient and the scattering kernel in the transport equation. It is an integro-differential
equation and is considered a mathematical model for the motion of photons. It has
been studied flourishingly as a mathematical model of the optical tomography, whichis
a tomogram technique to replace the MRI or the X-ray CT. It is known that its initial-
boundary value problem is well-posed in a suitable framework, and we give an estimate
for some of perturbation. Our result implies that the solution is stable for perturbation
of the attenuation coefficient and the scattering kernel.

References

[1] Alexander D. Klose and Edward W. Larsen, 2006, Light transport in biological tissue
based on the simplified spherical harmonic equations, J. Comp. Phys. , 220, 441-470.

[2] C. Bardos, R. Santos and R. Sentis, 1984, Diffusion Approximation and Computation
of the Critical Size, Trans. Amer. Math. Soc. , 284, 617-649.

[3] Feng Gao, Huijuan Zhao, and Yukio Yamada, 2002, Improvement of image quality in
diffuse optical tomography by use of full time-resolved data, Appl. Opt. , 41, 778-791.

[4] Kui Ren, Guillaume Bal and Andreas H. Hielscher, 2007, Transport- and diffusion-based
optical tomography in small domains: a comparative study, App. Opt. , 46, 6669-6679.

(5] $EAEIE ", SR, I, 1976



Joooobbugooouoobuogodg -bbuoooboobugoag -

*UO OO (Kaname Matsue)
0000000000000 (Department of Mathematics, Kyoto University.)
*Email: k-matsue@math.kyoto-u.ac.jp

ooo0o0 :00000,CRO0OOO,0000000000O0,000000DQ0COCDOO.

gbobooooobooboooboboooooboboooboOobooboooobooboooobobobooonog

goboooobooooooobboooobooobooooboooooooboooobboobooboOoboOobooDoo
goboooboooboobobooboobooobooboboooobooboboobooooooooboobooon
gobooboobooooobooooooboooboooooobooboooboobooobooooooon
oobooboooboooboobooboobooboobooboboobobooboobobooobooboOoboooobooo
goboooooobooooobooomoobooboooooooboooooobooooOobooboOoD
gobobooobooboobooboooobooboooobooboooobooboobooobooooo
gobooooOoooboooboooobooobbooooooooobboooOoooobooooooooooon
oooobobooobooboobooooboooo

goooobooobooooooboooboobooooooooooooboooDbOoobooo
000000000000 0O0O000ooO000oO0O00o0oooO0o0oOoooOoOooOoOoOon Conley
gobooooooooboooooobooboooooooooboobbooboooboobooooooon
gobooooboobooobooooobooboooooboooobobooboooooooboooboooooDoOoD
00000000000000000000000000OC0OO0O0O0ODODO0O0O0000000Conleyd
goboobooboobooboooboobooboobooboooooooboobOobomoboooboooon
goboobooooooooboooobboooooboooooboooboooooboooobooooOooooon
goboobooogoboboboooobooogoon

ooooooo
du

E:—Au—i—f(u)
00000000000 «0000000000@0000000000 L=-A4+Df(wy)000000
goobobooooobobooobooooboob bbb bbb boooub b o
gbobobobobooboobobobbooobobobobobobobuoboooboboboboba
gboobooobobo0oboobooobOoooobobooboobooboboobOoobboobobo
ggoobobbobdooooobbbbtoooooobobobooooooob b ™
gobogoboooboobooobobooboboobobooboboobmuoooobooboboon
gboboboboooooboobobobobobouoboooooobbobobooooobooobobobg
gbdobobobobobooobooboobobOobUobOobObDooDooDoOoboUobLbUbUobbobobooo
gogodoooboboobbobobotodoooooooobboobobbbbbdoooobbb bbb
000000000 (2)0000000000000000Uo0Do0oUo0ooCcCROODOODOOOO
gboboooboboboooboboboooooobOoboooobOobOoobobobOoboooobo

000 http://kmatsue.web.fc2.com0 00000000000 O0ODOOOOCOOOOOOOODOO

good

[1] J.K.Hale, Asymptotic behavior of dissipative systems, Mathematical Surveys and Monographs, 25.
AMS, Providence, 1988.

2l D0 00,00 00,000000000000,00000, 1994.
[3] K.P.Rybakowski, The Homotopy Index and Partial Differential Equations, Springer-Verlag, 1987.

[4] P.Zgliczynski and K.Mischaikow, Rigorous numerics for partial differential equations: The Kuramoto-
Sivashinsky Equation, Found. Comput. Math. 1(2001), 255-288.



Global existence of solutions to Schrodinger equations on compact
Riemannian manifolds below H*

Sijia Zhong

November 16, 2010

In this talk, we will study global well-posedness for the cubic defocusing nonlinear Schrodinger
equations on the compact Riemannian manifold without boundary, below the energy space, i.e.
s < 1, under some bilinear Strichartz assumption. We will find some § < 1, such that the solution

is global for s > §, here

. V2 V2
S:7+(1_7)SO7

and sg is the index of bilinear Strichartz assumption.

We will use the I-method to imitate the H' argument with the energy, i.e. apply some smooth-
ing operator to improve the regularity of the solution u, so that it makes sense for energy. However,
the modified energy isn’t conserved any more, so the crucial point is to estimate the growth of the
energy. But, contrarily from the R? case, the Fourier transformation couldn’t be extended triv-
ially. Although, we use eigenfunction expansion for the manifold, there are still some obstacles,
especially for the case high-high-low-low eigenvalues. Hence, we need to localized the function to

some coordinate patch, and use some semiclassical analysis tools to deal with it.

Keywords: Schrodinger equation; compact Riemannian manifold; global; I-method.
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Stability Analysis for a Class of Equilibria of the Free Rigid Body on so(n)

2 LN

ARG X, Tudor Ratiu 64 (EPFL) & OILRIMIZE [1] 1I2FD <. AGHETIND &5 DX, so(n) L
DEHHKRDNFERDH B0 7 ADVHRDLEMETH S, so(n) LOBHBEMIAL X, T HFETL
<HIs N7z 3RTCHHRIAD BHR AL —ILTH - T, fEHHFIZS 2L, UTIZRT IS —BEBS A
BATHRINE NFERTH S :

d

S =M, 9). (1)
ZZT, M, Qe so(n) i ZRR-IZHAE LR WHFMTS] JIZ&K o T, M = JQ+ QJ 72 5827 BI6R TR
Encnws. JloRATIE, AR (1) &, BUTZER so(n)” @ Lie-Poisson #i& (2 B9 % Hamilton
B H(M) = —1Tr(MQ) T® % & 57 Lie-Poisson N #RED VWA S, ZD&I%, so(n) LD
H ERIfAAY A. S. Mishchekno, L. A. Dikii, S. V. Manakov 52 & > TEA X TH 5 Puafitfd oAk
2o TWBM, TNETOMIIXITE A LD Euler HFER (1) OZLBESWREMEICET 22D TH -
7o, FEB, I<HSNZIFROMNOFHEE 24 Z & T, Euler AR (1) X so(n) OFEFE#LE L
@ Hamilton 71%#%® Hamilton ARERE AREEZ XM osNTE D, Z ORALHE O Hamilton
BB e B AL 725 2 £ BRIB TS, AT, so(n) Lo H HEIGIZE LT,
DM D (Lyapunov) ZEMIZDWTIE, HEDWRINT IR o7k, £IT, REHTIE
so(n) EOBEMHMKRD VMR D S EH B0 T A% L DB, TOLEMEMN %2 FETUMERIZDONT
THEIETWEL. b, R LS 2 JIdHAfTIITh B L LTLL, KEHTHZ
DEIIREL, T HITEFDNABMITANIZRRSE LT 5.

AGEHTHLD %D P AL, AR D & 5 A Efgiil Cartan S REBICEENZEDTHS. £7,
Eji € s0(n) Tnx n BHBITHTH T, (k)BT 1, (k)N —1BAD, ZDIEDDHK
BINTRTOLRD2EIBBDEDHODLTET L. 72720, 1<j<k<n&T5. so(n) D Cartan
I G DIERERL Cartan MR L 1E, h DEKRE LT, BE {Ejp|l <j<k<n} DHDHE
ERIND LS &R WD, R Cartan FRO I by = {Egk_LQk‘k =1,2,---, [%}} Ly
B Cartan $0 REDQHIFITE H 5. FiX, LR Cartan FED TR TDIGIE Euler /X
DM TH D I ENFIHTE 5. T, LEDEREER Cartan H3 I & BEHER Carten #43
K&y & DBIRY, EIZBRAR7z Buler AN (1) DEEBO AL L O b D IZDOVWTHRRS.

Iz, Buler 2 (1) DM M € so(n) £ 0 TOMALTERNEEZXS. 272U, Euler i
R (1) 13 M %2585 BEfE#LE Oy EO Hamilton JFRE AR L TWS. FEEIE Oy LO#IE S
IV I T4y 7R (Kirillov-Kostant-Souriau X ) w % & 5 &, #EALARERNIT

&P = (M) (D Hlo,, (M) P @)
DESITeB. 272U, P e Ty (On) (FHPEBGED M TOHENRZ MV TH Y, D*H|o,, (M) &
Hamilton B(# H OREBGE On ~DHIBR DA 50 M TD Hesse 175 TH 5.

Z 2T, MALHRER (2) DHLIZBNS175] w(M) ™! (D?*H|o,,(M)) DEEMEEE X, $IEL
EMEEFHANRS Z DY, Buler ARROZEMMFTOE A2 s, Ri#HTIE, EIEE Cartan #52
REUZEEND LD VP RIZEL T, IR EMDOREZFELZHERIZOVWTEHIEHEL TS, £
72, WL DDHEITIE Lyapunov ZEMDFZAEEH/FSNTWVWAEDT, ZHUIDVWTEHEEFHEIETW
R FRETHS.
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Abstract

MRI % X #f CT 12X CHi 7z e RGBT & L THEAMLDMRE S 1T v 2 i,
ARDERERIDEZ O CTHIERR 2 82T 2 €77 74030 5. BIENTDIED
E#E X, Wt ABRRE VIMOBESHERICE> TOETFoFEL LilhEns L EDb
nTEhH, KT I 7 410%, BAMZEREAGREXOWMELE L et Tn s,
Lo Laeds, 7 VR, Bl B W O BGLZE Sl L Twv 2 0%
OV TRERTOBEEEN TV LIEEVHCOBEIRTH 2. AW T, ke
TV DZ G DOREGEE & Z OMERITIC I 728 L LC, THFEOBES S 21—
Ya v FEOMIEHIEL w3, KEETIE, SRHVZHER X —20URLEDE
R D BENIRIC G Z DB WTHIEY S 2L —y 3 v L REOHN %
Tofw,
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