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W35 (tippe top)
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Image from: [Ciocci, Malengier, Langerock, and Grimonprez 2012]

o HIHSZL DIBHIARE (RFE)
o ZTEMEAEHT  [Or 1994; Bou-Rabee, Marsden, and Romero 2004]
e BRI : [Ciocci and Langerock 2007; Karapetyan 2008]
e FIRIEF)L : [Moffatt and Shimomura 2002]
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o (RTFE [ Jellet EW J:=q-L=ck-L- L,
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Proposition

4Rz 28 $ BRI [Hairer, Lubich, and Wanner 2006] % &', BufE S ElHkICSERHEIAE.
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LaSalle DRZ[EIE (e.g. [Khalil 2001])
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LaSalle DARZE[RIE : FEBRBEHIC L 2 NWEZRDIFEESHOFFHT T (cf. Lyapunov IEzR)

D EOEHHFR (O, : BREEER)
Definition

M CDNWERE < &(M)C M (Vt)
MCDHWRFRE < &(M)=M (Vt)

D FOBBHER (uin1 = F(u;))
Definition

MCDHERE «— F(M)C M
MCDHFE « F(M)=M

Proposition (LaSalle DARZ[RIE (1)) |
OAVINT b RIEREES M £T C #i&EK
V:D — RHBIEEXRRSIL,

M RZHHRE T 2BNBITFAEES T I
RS 3.

* ICE: ERDERADTEELES
e Ex={ueM|V(u)=0}

Proposition (LaSalle DARZ[RIE (HHEN))
F H'&FFR Lipschitz ##t T,
YN FRIEREEE M ETEREK
V:D — RMIEELRLSIE, M RAZHIHA
RETBIRIMNIFEES T ICINRTS.

e [CE: ENORAKDAREES

e E={ueM|V(F(u)=V(u)}
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Proposition ([Ciocci and Langerock 2007; Karapetyan 2008])
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Theorem
\
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#1#913 &8k & L T [Karapetyan 2008]
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minimizey, . H (k, L)
st J(k,L) = J
& Jo OEIHF 5 B HRETE : | | 171
KRS R=E R (1—¢)? (14 ¢€)?
&R [E]ER FhyR[E]ER =R [0]ER
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B0 ERE SRR E SARE RK4| BERE

At =0.2,e = 0.5,k(0) = (0,0,1) T, L(0) = (0.1,0,—4.52) T



T

o WIBMEDEIKETIL

e Jellett &2 J DIRTE

o HAENY MILD JILL k|| ORE

e TX)L¥— H OELE
o [EMhHRI EREOMEZFF — IhEkEZT2ICHIR
o W BRI T IEEREFHREDE B Z R

S1EDEE

o BEXSN DK
o Jellett ERDREFMNEL, IELVEDDIREDREA
o TXIFX—BUEAF—LEHEBHTE, LaSalle DAZE[RIEB|LEAHRATHE

— T - BEE D EDDIRE DR IS

o BEIRETILHEICK T B2
o TIEE1L
o WIEEEFDEM - BEE—X > FDEAL

9/10



BE 3 10110

Bou-Rabee, N., J. E. Marsden, and L. A. Romero (2004). “Tippe Top Inversion as a Dissipation-Induced Instability”. SIAM J.
Appl. Dyn. Syst., 3, pp. 352-377.

Ciocci, M. C. and B. Langerock (Dec. 2007). “Dynamics of the tippe top via Routhian reduction”. Regular and Chaotic
Dynamics, 12.6, pp. 602—614. pol: 10.1134/S1560354707060032.

Ciocci, M. C., B. Malengier, B. Langerock, and B. Grimonprez (Feb. 2012). “Towards a Prototype of a Spherical Tippe Top”.
Journal of Applied Mathematics, 2012, p. 268537. por: 10.1155/2012/268537.

Hairer, E., C. Lubich, and G. Wanner (2006). Geometric numerical integration, Structure-preserving algorithms for ordinary
differential equations. Second. Springer Series in Computational Mathematics. Springer-Verlag, Berlin.

Karapetyan, A. V. (June 2008). “Global qualitative analysis of tippe top dynamics”. Mechanics of Solids, 43.3, pp. 342-348.
pol: 10.3103/S0025654408030059.

Khalil, H. K. (2001). Nonlinear Systems. Third. Prentice Hall, New Jersey.

Moffatt, H. K. and Y. Shimomura (Mar. 2002). “Spinning eggs — a paradox resolved”. Nature, 416.6879, pp. 385-386. poi:
10.1038/416385a.

Or, A. (June 1994). “The Dynamics of a Tippe Top”. SIAM Journal on Applied Mathematics, 54.3, pp. 597-609. pol:
10.1137/S0036139992235123.


https://doi.org/10.1134/S1560354707060032
https://doi.org/10.1155/2012/268537
https://doi.org/10.3103/S0025654408030059
https://doi.org/10.1038/416385a
https://doi.org/10.1137/S0036139992235123

