NOOOoOoooooooog oo 2
00000000000 (booooooooo)

ooo0 20250 20 30

(0000000000000 000000000000000O000ODn)

goooboon

(0)OOooOoOooooooo

e U0 (202))00D00OO0DOOOODO
e IO DOODOOODLOOODODO
o HUUDODOODLOUOUODLOOODDO

ggooobod

e J00000000O0OOODODO (0OO0DO0D0D)
e J000000DOOOOODODO (00D0DODOD)
00 (2002) (DOOO)

IEEE754 (Wikipedia D0 0) (0000)

e J00D000D0DOOOOODODO (0OODO)

goooodg

o UUUOOOOODODDOOOO

Hairer et al. (1993) 000000 1

Hairer and Wanner (1996) D 00000 2

00 (1998) 0000000000 O0OD0O0oooOooo
gooooooooooooon
goooooooooooooo
gooooooobooooooo

O0000000Runge-Kuttall O[O

e J0DODODODOODODDDOODOO
e Qitad O OO

e JIDODODDDOODODDDOODOO
e Wikipedia O O[O


http://www.phys.u-ryukyu.ac.jp/~maeno/sizensuugaku2016/lec17.html
https://www1.gifu-u.ac.jp/~tanaka/numerical_analysis.pdf
http://www.na.scitec.kobe-u.ac.jp/~yamamoto/lectures/algorithms2007/chapter2.PDF
https://www.inaba-lab.org/wiki/index.php/%E3%82%B7%E3%83%9F%E3%83%A5%E3%83%AC%E3%83%BC%E3%82%B7%E3%83%A7%E3%83%B3
https://en.wikipedia.org/wiki/IEEE_754
https://www.risk.tsukuba.ac.jp/~takitoshi/tutorial/rounding-error.html
https://www.cfca.nao.ac.jp/~cfca/hpc/muv/text/makino_07.pdf
https://www2.yukawa.kyoto-u.ac.jp/~norihiro.tanahashi/pdf/ODE/note_1.pdf
http://www.den.t.u-tokyo.ac.jp/ad_prog/ode/
http://www.caero.mech.tohoku.ac.jp/publicData/Daiguji/Chapter7.pdf
http://maya.phys.kyushu-u.ac.jp/~knomura/education/numerical-physics/text5/node2.html
https://qiita.com/Dason08/items/d4c15283359d1bd83ae3
https://ocw.kyoto-u.ac.jp/wp-content/uploads/2000/04/1999_introduction-to-simulation_11.pdf
https://en.wikipedia.org/wiki/Runge%E2%80%93Kutta_methods

00000000000 (oo)oooo

e Quinlan and Tremaine (1990)

¢ Kinoshita and Nakai (1996)

e Fukushima (1999)

e arXiv:astro-ph/9901136 00 00D 000000000

goooood
ggbobobouoooobobooogn

e Yoshida (1992, 1993)

e 0O (1994, 1995, 1997,2001) OO0 O O0OOODOOO0OOOOOOOOOOO
Donnelly and Rogers (2005) 000000000000 0O0OOOO
O000o00ooo0oooooooooon 1
Oo0ooooooooooooooon 2
O00oooooooooooooono 3

e UCSan Diego 000D O0ODOOOD 2021 0000000000000
oo0ooooooooooooon

O000oooooooooooo

University of Rochester 00000000000

o LibreTexts Mathematics O [ [0 O

O00ooooooooooooog

Kamberaj (2020)

gogoboboooggoobobodo

000oDooooooooooo 1
ooooooooooooooo 2
ooo0ooooooooooon 3
O000ooo0ooooooooo

e JODOOODODOODO

Wikipedia O O O

Universita degli Studi di Firenze 000000000

Leapfrog, velocity Verlet
e Wikipedia 0 O[O
e Qiitad 0O 0O
e Hairer et al. (2003)


https://arxiv.org/abs/astro-ph/9901136
http://www.jspf.or.jp/Journal/PDF_JSPF/jspf2015_01/jspf2015_01-jp.pdf
http://www.jspf.or.jp/Journal/PDF_JSPF/jspf2015_02/jspf2015_02-jp.pdf
http://www.jspf.or.jp/Journal/PDF_JSPF/jspf2015_03/jspf2015_03-jp.pdf
http://courses.physics.ucsd.edu/2019/Winter/physics141/Lectures/Lecture2/volker.pdf
https://www.research.kobe-u.ac.jp/csi-viz/members/kageyama/lectures/H27_latter/Analytical_Mechanics/note_160121a.pdf
https://ocw.kyoto-u.ac.jp/wp-content/uploads/2000/04/1999_introduction-to-simulation_06.pdf
https://astro.pas.rochester.edu/~aquillen/phy411/lecture7.pdf
https://math.libretexts.org/Bookshelves/Differential_Equations/Numerically_Solving_Ordinary_Differential_Equations_(Brorson)/01%3A_Chapters/1.07%3A_Symplectic_integrators
http://www.phys.keio.ac.jp/pdf/nosenote1.pdf
https://www.research.kobe-u.ac.jp/csi-viz/members/kageyama/docs/131220a_canonical_transform.pdf
https://www.research.kobe-u.ac.jp/csi-viz/members/kageyama/lectures/H26_FY2014_latter/Analytical_Mechanics/note_150108a.pdf
https://www.research.kobe-u.ac.jp/csi-viz/members/kageyama/lectures/H27_latter/Analytical_Mechanics/note_160107a.pdf
http://www.qi.mp.es.osaka-u.ac.jp/personal/imoto/index-j/jugyou/Kaiseki170727.pdf
https://storytellphys.wordpress.com/2020/03/07/%E4%BD%8D%E7%9B%B8%E7%A9%BA%E9%96%93/
https://en.wikipedia.org/wiki/Canonical_transformation
http://www1.chim.unifi.it/orac/MAN/node6.html
https://en.wikipedia.org/wiki/Leapfrog_integration
https://qiita.com/kaityo256/items/fd5a6ff3fcf0eb7bc860

Campbell-Baker—-Hausdorff-Dynkin [ [

Oteo (1991)

e Casas and Murua (2009)

Achilles and Bonfiglioli (2012)
Bonfiglioli and Fulci (2012) 000000
e Van-Brunt and Visser (2015)

Wisdom—Holman symplectic map

e Wisdom (1982, 1983) 0000000 OODO
¢ Wisdom and Holman (1991, 1992)
e Kinoshita et al. (1991) 000000000 0O0OOO

gogbbobuoooobbbooooboboboood

e Saha and Tremaine (1992)
e Ito and Tanikawa (2012)

gogbobouogoooo

Wisdom et al. (1996)
Mikkola and Palmer (2000)
Wu et al. (2003)

Rein et al. (2019)

gogooboooon

Dragt and Finn (1976)
Neri (1985)

Yoshida (1990a, 1993)
Forest and Ruth (1990)
Sanz-Serna (1992)

ggbbobuooobbobuoooobbod

Mikkola (1997)

Mikkola and Tanikawa (1999a,b, 2013)
Preto and Tremaine (1999)
Emel’Yanenko (2007)



ggbbobuooobbobuoooobbod

e Biesiadecki and Skeel (1993)
e Skeel and Biesiadecki (1994)
e Duncan et al. (1998)

ggbbobuoooobboboooon

e Levison and Duncan (1994, 2000)
e Rauch and Holman (1999)

e Chambers (1999, 2003)

e Emel’yanenko (2002)

e Mikkola and Wiegert (2002)

e Rein and Tamayo (2015)

e Wisdom (2017)

gogbooboooooo

e Touma and Wisdom (1994)
e van Zon and Schofield (2007)
e Laskar and Vaillant (2019)

goobobooogooo

e Fukushima (2001)
e Wisdom (2015)
e Hernandez et al. (2020)

gogooboooon

e Yoshida (1990b) NOOOOOOODOOOOOO

00 (1995) 0000000000000 0O0O

Makino (1991) Hermite 0000000000000

Hairer et al. (2006) 0000000000 0OOOO

McLachlan and Quispel (2006) 000000000000

Hubaux et @l. (2012) 00 000000000000

Hernandez and Dehnen (2017) 0000000000000 0O0OOO
QitaJ 000 OO0O0OOOOOOOOO
O00000000000000 0000000


https://qiita.com/kaityo256/items/a4968a8de7ed636a2e79
https://www.ms.u-tokyo.ac.jp/~asuke/kougi/kyoto/dual.pdf

e JOI0ODOODLDD ODDOODOO
e Hatane BlogU U UOD DOO0OO0OOOOODOODOODOO
e Drexel UODOOOODO ODOOODOODO leapfrog0 O OO

gooo

Achilles, R., and A. Bonfiglioli (2012), The early proofs of the theorem of Campbell,
Baker, Hausdorff, and Dynkin, Archive for History of Exact Sciences, 66, 295-358,
[https://doi.org/10.1007/s00407-012-0095-8 |.

Biesiadecki, J. J., and R. D. Skeel (1993), Dangers of Multiple Time Step Methods,
Journal of Computational Physics, 109, 318-328, [https://doi.org/10.1006/jcph.
1993.1220].

Bonfiglioli, A., and R. Fulci (2012), Topics in Noncommutative Algebra: The Theorem
of Campbell, Baker, Hausdorff and Dynkin, Lecture Notes in Mathematics, Springer,
Berlin, Heidelberg, [https://doi.org/10.1007/978-3-642-22597-0].

Casas, F., and A. Murua (2009), An efficient algorithm for computing the Baker-
Campbell-Hausdorff series and some of its applications, Journal of Mathematical
Physics, 50, 033513-033513, [https://doi.org/10.1063/1.3078418 .

Chambers, J. E. (1999), A hybrid symplectic integrator that permits close encounters
between massive bodies, Monthly Notices of the Royal Astromomical Society, 304,
793-799, [https ://doi.org/10.1046/j.1365-8711.1999.02379.x ]

Chambers, J. E. (2003), Symplectic integrators with complex time steps, The Astronom-
ical Journal, 126, 1119-1126, [https://doi.org/10.1086/376844 |.

Donnelly, D., and E. Rogers (2005), Symplectic integrators: An introduction, American
Journal of Physics, 13, 938-945, [https://doi.org/10.1119/1.2034523].

Dragt, A. J., and J. M. Finn (1976), Lie series and invariant functions for analytic
symplectic maps, Journal of Mathematical Physics, 17, 2215-2227, [https://doi.
org/10.1063/1.522868 ].

Duncan, M. J., H. F. Levison, and M. H. Lee (1998), A multiple time step symplectic
algorithm for integrating close encounters, The Astronomical Journal, 116, 2067-2077,
[https://doi.org/10.1086/300541 |.

Emel’yanenko, V. (2002), An explicit symplectic integrator for cometary orbits, Celestial
Mechanics and Dynamical Astronomy, 84, 331-341, [https://doi.org/10.1023/A:
1021125829276 |.


http://hooktail.sub.jp/differentialforms/ExteriorProds/
https://m-a-o.hatenablog.com/entry/2020/06/14/170525
https://www.physics.drexel.edu/~valliere/PHYS305/content.html
https://doi.org/10.1007/s00407-012-0095-8
https://doi.org/10.1006/jcph.1993.1220
https://doi.org/10.1006/jcph.1993.1220
https://doi.org/10.1007/978-3-642-22597-0
https://doi.org/10.1063/1.3078418
https://doi.org/10.1046/j.1365-8711.1999.02379.x
https://doi.org/10.1086/376844
https://doi.org/10.1119/1.2034523
https://doi.org/10.1063/1.522868
https://doi.org/10.1063/1.522868
https://doi.org/10.1086/300541
https://doi.org/10.1023/A:1021125829276
https://doi.org/10.1023/A:1021125829276

Emel’Yanenko, V. V. (2007), A method of symplectic integrations with adaptive
time-steps for individual Hamiltonians in the planetary N-body problem, Celestial
Mechanics and Dynamical Astronomy, 98, 191-202, [https://doi.org/10.1007/
$10569-007-9077-6 |

Forest, E., and R. D. Ruth (1990), Fourth-order symplectic integration, Physica D
Nonlinear Phenomena, 43, 105-117, [https://doi.org/10.1016/0167-2789(90)
90019-L].

Fukushima, T. (1999), Symmetric multistep methods revisited: II. Numerical experi-
ments, in Proc. 173rd Collog. IAU., Evolution and Source Regions of Asteroids and
Comets, edited by Svoren, J., E. M. Pittich, and H. Rickman, 309, Astronomical In-
stitute of the Slovak Academy of Sciences, [ https://ui.adsabs.harvard.edu/abs/
1999esra.conf . .309F |, Tatranska Lomnica, Slovak Republic, August 2428, 1998.

Fukushima, T. (2001), Reduction of round-off error in symplectic integrators, The As-
tronomical Journal, 121, 1768-1775, [https://doi.org/10.1086/319385 |.

Hairer, E., and G. Wanner (1996), Solving Ordinary Differential Equation II. Stiff
and Differential-Algebraic Problems, Springer—Verlag, Berlin, Heidelberg, New York,
[https://doi.org/10.1007/978-3-642-05221-7 ], second revised edition.

Hairer, E., S. P. Norsett, and G. Wanner (1993), Solving Ordinary Differential Equa-
tion I. Nonstiff Problems, Springer—Verlag, New York, [ https://doi.org/10.1007/
978-3-540-78862-1 |, second revised edition.

Hairer, E., C. Lubich, and G. Wanner (2003), Geometric numerical integration illustrated
by the Stormer—Verlet method, Acta Numerica, 12, 399-450, [https://doi.org/10.
1017/80962492902000144]

Hairer, E., G. Wanner, and C. Lubich (2006), Geometric Numerical Integration:
Structure-Preserving Algorithms for Ordinary Differential Equations, number 31 in
Springer Series in Computational Mathematics, Springer—Verlag, Berlin, Heidelberg,
[https://doi.org/lo.1007/3—540—30666—8]

Hernandez, D. M., and W. Dehnen (2017), A study of symplectic integrators for plane-
tary system problems: error analysis and comparisons, Monthly Notices of the Royal
Astronomical Society, 468, 2614-2636, [https://doi.org/10.1093/mnras/stx547 |.

Hernandez, D. M., S. Hadden, and J. Makino (2020), Are long-term N-body simulations
reliable?, Monthly Notices of the Royal Astronomical Society, 493, 1913-1925, [ https:
//doi.org/10.1093/mnras/staa388|.

Hubaux, C., A. Lemaitre, N. Delsate, and T. Carletti (2012), Symplectic integration of
space debris motion considering several Earth’s shadowing models, Advances in Space
Research, 49, 1472-1486, [https://doi.org/10.1016/j.asr.2012.02.009 |.


https://doi.org/10.1007/s10569-007-9077-6
https://doi.org/10.1007/s10569-007-9077-6
https://doi.org/10.1016/0167-2789(90)90019-L
https://doi.org/10.1016/0167-2789(90)90019-L
https://ui.adsabs.harvard.edu/abs/1999esra.conf..309F
https://ui.adsabs.harvard.edu/abs/1999esra.conf..309F
https://doi.org/10.1086/319385
https://doi.org/10.1007/978-3-642-05221-7
https://doi.org/10.1007/978-3-540-78862-1
https://doi.org/10.1007/978-3-540-78862-1
https://doi.org/10.1017/S0962492902000144
https://doi.org/10.1017/S0962492902000144
https://doi.org/10.1007/3-540-30666-8
https://doi.org/10.1093/mnras/stx547
https://doi.org/10.1093/mnras/staa388
https://doi.org/10.1093/mnras/staa388
https://doi.org/10.1016/j.asr.2012.02.009

Ito, T., and K. Tanikawa (2012), On the error reduction of a simple symplectic integrator,
Publications of the Astronomical Society of Japan, 64, 35, [https://doi.org/10.
1093/pasj/64.2.35].

Kamberaj, H. (2020), Molecular Dynamics Simulations in Statistical Physics: The-
ory and Applications, Scientific Computation, Springer Nature Switzerland, Cham,
[https://doi.org/lO.1007/978—3—030—35702—3]

Kinoshita, H., and H. Nakai (1996), Long-term behavior of the motion of Pluto over 5.5
billion years, Earth, Moon, and Planets, 72, 165-173, [https://doi.org/10.1007/
BF00117514]

Kinoshita, H., H. Yoshida, and H. Nakai (1991), Symplectic integrators and their appli-
cation to dynamical astronomy, Celestial Mechanics and Dynamical Astronomy, 50,
59-71, [https://ui.adsabs.harvard.edu/abs/1991CeMDA. .50...59K].

Laskar, J., and T. Vaillant (2019), Dedicated symplectic integrators for rotation mo-
tions, Celestial Mechanics and Dynamical Astronomy, 131, 15, [https://doi.org/
10.1007/s10569-019-9886-4 |

Levison, H. F., and M. J. Duncan (1994), The long-term dynamical behavior of short-
period comets, Icarus, 108, 18-36, [https://doi.org/10.1006/icar.1994.1039 |.

Levison, H. F., and M. J. Duncan (2000), Symplectically integrating close encounters
with the Sun, The Astronomical Journal, 120, 2117-2123, [https://doi.org/10.
1086/301553]

Makino, J. (1991), Optimal order and time-step criterion for Aarseth-type N-body
integrators, The Astrophysical Journal, 369, 200-212, [https://doi.org/10.1086/
169751 ].

McLachlan, R. I., and G. R. W. Quispel (2006), Geometric integrators for ODEs, Journal
of Physics A Mathematical General, 39, 5251-5285, [https://doi.org/10.1088/
0305-4470/39/19/S01 |

Mikkola, S. (1997), Practical symplectic methods with time transformation for the few-
body problem, Celestial Mechanics and Dynamical Astronomy, 67, 145-165, [ https:
//doi.org/10.1023/A:1008217427749 |.

Mikkola, S., and P. Palmer (2000), Simple derivation of symplectic integrators with
first order correctors, Celestial Mechanics and Dynamical Astronomy, 77, 305-317,
[https://doi.org/lO.1023/A:1011165912381]

Mikkola, S., and K. Tanikawa (1999a), Explicit symplectic algorithms for time-
transformed Hamiltonians, Celestial Mechanics and Dynamical Astronomy, 74, 287—
295, [https://doi.org/10.1023/A: 1008368322547 |.


https://doi.org/10.1093/pasj/64.2.35
https://doi.org/10.1093/pasj/64.2.35
https://doi.org/10.1007/978-3-030-35702-3
https://doi.org/10.1007/BF00117514
https://doi.org/10.1007/BF00117514
https://ui.adsabs.harvard.edu/abs/1991CeMDA..50...59K
https://doi.org/10.1007/s10569-019-9886-4
https://doi.org/10.1007/s10569-019-9886-4
https://doi.org/10.1006/icar.1994.1039
https://doi.org/10.1086/301553
https://doi.org/10.1086/301553
https://doi.org/10.1086/169751
https://doi.org/10.1086/169751
https://doi.org/10.1088/0305-4470/39/19/S01
https://doi.org/10.1088/0305-4470/39/19/S01
https://doi.org/10.1023/A:1008217427749
https://doi.org/10.1023/A:1008217427749
https://doi.org/10.1023/A:1011165912381
https://doi.org/10.1023/A:1008368322547

Mikkola, S., and K. Tanikawa (1999b), Algorithmic regularization of the few-body
problem, Monthly Notices of the Royal Astronomical Society, 310, 745-749, [https:
//doi.org/10.1046/j.1365-8711.1999.02982.x ].

Mikkola, S., and K. Tanikawa (2013), Regularizing dynamical problems with the sym-
plectic logarithmic Hamiltonian leapfrog, Monthly Notices of the Royal Astronomical
Society, 430, 2822-2827, [https://doi.org/10.1093/mnras/stt085 |.

Mikkola, S., and P. Wiegert (2002), Regularizing Time Transformations in Symplectic
and Composite Integration, Celestial Mechanics and Dynamical Astronomy, 82, 375—
390, [https ://doi.org/10.1023/A:1015248903174 ]

Neri, F. (1985), Lie algebras and canonical integration, [https://jseldredphysics.
files.wordpress.com/2018/06/4-neri-lie-algebrasl.pdf |, preprint.

Oteo, J. A. (1991), The Baker—Campbell-Hausdorff formula and nested commutator
identities, Journal of Mathematical Physics, 32, 419-424, [https://doi.org/10.
1063/1.529428 ]

Preto, M., and S. Tremaine (1999), A class of symplectic integrators with adaptive time
step for separable hamiltonian systems, The Astronomical Journal, 118, 2532-2541,
[https://doi.org/10.1086/301102].

Quinlan, G. D., and S. Tremaine (1990), Symmetric multistep methods for the numerical
integration of planetary orbits, The Astronomical Journal, 100, 1694-1700, [https:
//doi.org/10.1086/115629].

Rauch, K. P., and M. Holman (1999), Dynamical chaos in the Wisdom—Holman inte-
grator: Origins and solutions, The Astronomical Journal, 117, 1087-1102, [https:
//doi.org/10.1086/300720].

Rein, H., and D. Tamayo (2015), WHFAST: a fast and unbiased implementation
of a symplectic Wisdom-Holman integrator for long-term gravitational simulations,
Monthly Notices of the Royal Astronomical Society, 452, 376-388, [https://doi.
org/10.1093/mnras/stv1257 .

Rein, H., G. Brown, and D. Tamayo (2019), On the accuracy of symplectic integrators
for secularly evolving planetary systems, Monthly Notices of the Royal Astronomical
Society, 490, 5122-5133, [https://doi.org/10.1093/mnras/stz2942 |.

Saha, P., and S. Tremaine (1992), Symplectic integrators for solar system dynamics, The
Astronomical Journal, 104, 16331640, [ https://doi.org/10.1086/116347 |.

Sanz-Serna, J. M. (1992), Symplectic integrators for Hamiltonian problems: an overview,
Acta Numerica, 1, 243-286, [https://doi.org/10.1017/50962492900002282 |.


https://doi.org/10.1046/j.1365-8711.1999.02982.x
https://doi.org/10.1046/j.1365-8711.1999.02982.x
https://doi.org/10.1093/mnras/stt085
https://doi.org/10.1023/A:1015248903174
https://jseldredphysics.files.wordpress.com/2018/06/4-neri-lie-algebras1.pdf
https://jseldredphysics.files.wordpress.com/2018/06/4-neri-lie-algebras1.pdf
https://doi.org/10.1063/1.529428
https://doi.org/10.1063/1.529428
https://doi.org/10.1086/301102
https://doi.org/10.1086/115629
https://doi.org/10.1086/115629
https://doi.org/10.1086/300720
https://doi.org/10.1086/300720
https://doi.org/10.1093/mnras/stv1257
https://doi.org/10.1093/mnras/stv1257
https://doi.org/10.1093/mnras/stz2942
https://doi.org/10.1086/116347
https://doi.org/10.1017/S0962492900002282

Skeel, R. D., and J. J. Biesiadecki (1994), Symplectic integration with variable stepsize,
Annals of Numerical Mathematics, 1, 191-198, [https://citeseerx.ist.psu.edu/
viewdoc/download?doi=10.1.1.28.9532&rep=repl&type=pdf |.

Touma, J., and J. Wisdom (1994), Lie-Poisson integrators for rigid body dynamics in
the solar system, The Astronomical Journal, 107, 1189-1202, [https://doi.org/10.
1086/116931 |.

Van-Brunt, A., and M. Visser (2015), Special-case closed form of the Baker—-Campbell-
Hausdorff formula, Journal of Physics A Mathematical General, 48, 225207, [ https:
//doi.org/lO.1088/1751-8113/48/22/225207]

van Zon, R., and J. Schofield (2007), Symplectic algorithms for simulations of rigid-
body systems using the exact solution of free motion, Physical Review E, 75, 056701,
[https://doi.org/10.1103/PhysRevE.75.056701 .

Wisdom, J. (1982), The origin of the Kirkwood gaps: A mapping for asteroidal motion
near the 3/1 commensurability, The Astronomical Journal, 87, 577-593, [https://
doi.org/10.1086/113132 ]

Wisdom, J. (1983), Chaotic behavior and the origin of the 3/1 Kirkwood gap, Icarus,
56, 51-74, [https ://doi.org/10.1016/0019-1035(83)90127-6 ]

Wisdom, J. (2015), Resolving the Pericenter, The Astronomical Journal, 150, 127,
[https://doi.org/10.1088/0004-6256/150/4/127].

Wisdom, J. (2017), Symplectic test particle encounters: a comparison of methods,
Monthly Notices of the Royal Astronomical Society, 464, 2350-2355, [https://doi.
org/10.1093/mnras/stw2598 |.

Wisdom, J., and M. Holman (1991), Symplectic maps for the N-body problem, The
Astronomical Journal, 102, 1528-1538, [https://doi.org/10.1086/115978].

Wisdom, J., and M. Holman (1992), Symplectic maps for the N-body problem: stability
analysis, The Astronomical Journal, 104, 2022-2029, [https://doi.org/10.1086/
116378].

Wisdom, J., M. Holman, and J. Touma (1996), Symplectic correctors, in Integration
Algorithms and Classical Mechanics, volume 10 of Fields Institute Communications,
edited by Marsden, J. E., G. W. Patrick, and W. F. Shadwick, 217-244, American
Mathematical Society, Providence, Rhode Island, [https://ui.adsabs.harvard.
edu/abs/1996FIC....10..217W].

Wu, X., T.-y. Huang, and X.-s. Wan (2003), On correctors of symplectic integrators,
Chinese Astronomy and Astrophysics,, 27, 114-125, [https://doi.org/10.1016/
50275-1062(03)80014-0 ]


https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.28.9532&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.28.9532&rep=rep1&type=pdf
https://doi.org/10.1086/116931
https://doi.org/10.1086/116931
https://doi.org/10.1088/1751-8113/48/22/225207
https://doi.org/10.1088/1751-8113/48/22/225207
https://doi.org/10.1103/PhysRevE.75.056701
https://doi.org/10.1086/113132
https://doi.org/10.1086/113132
https://doi.org/10.1016/0019-1035(83)90127-6
https://doi.org/10.1088/0004-6256/150/4/127
https://doi.org/10.1093/mnras/stw2598
https://doi.org/10.1093/mnras/stw2598
https://doi.org/10.1086/115978
https://doi.org/10.1086/116378
https://doi.org/10.1086/116378
https://ui.adsabs.harvard.edu/abs/1996FIC....10..217W
https://ui.adsabs.harvard.edu/abs/1996FIC....10..217W
https://doi.org/10.1016/S0275-1062(03)80014-0
https://doi.org/10.1016/S0275-1062(03)80014-0

Yoshida, H. (1990a), Construction of higher order symplectic integrators, Physics Letters
A, 150, 262268, [https://doi.org/10.1016/0375-9601(90)90092-3 |.

Yoshida, H. (1990b), Conserved quantities of symplectic integrators for Hamiltonian
systems, preprint (only printed material exists).

Yoshida, H. (1992), Symplectic integration for Hamiltonian systems: basic theory,
in Chaos, resonance and collective dynamical phenomena in the solar system, 407—
412, Kluwer Academic publishers, Dordrecht, [http://adsabs.harvard.edu/full/
1992TAUS. .152..407Y .

Yoshida, H. (1993), Recent progress in the theory and application of symplectic integra-
tors, Celestial Mechanics and Dynamical Astronomy, 56, 27-43, [https://doi.org/
10.1016/10.1007/BF00699717 ]

00,00.(2002), IEEE75400000—0000000000000,0000000
0000000, 2 63-84, [https://doi.org/10.15017/147].

o0, 00.(1994), OO0O00O0OOOOOO00DO0OO0OOOO0OO0O0DO0DOOOO,0DO0B0000
0oog, 889, 70-76, [https://www.kurims.kyoto-u.ac.jp/~kyodo/kokyuroku/
contents/pdf/0889-06.pdf |.

00, 00.(1995), 000000000000, 0000, 384, 37-46, [https://cir.
nii.ac.jp/crid/1520573330528009344 ].

Oo0,00.(1997), 0000000000 OO0U00O0DODODODOODOOOOO,in0O000
gobobooobobooobmooooboooobooobobooobog, 6883, U
00000000, [https://ir.soken.ac. jp/?action=pages_view_main&active_
action=repository_view_main_item_detail&item_id=3458&item_no=1&page_
id=29&block_id=155 |.

00, O00. (2001), Hamilton 000000000000, O00O0O0O, 40, 411-416,
[https://doi.org/10.11499/sicejl1962.40.411].

O00,00.(1998), UNIXOOODODDODOOOODOUOOOOoooooooooo ooo ¢
000,000000, https://topics.libra.titech.ac.jp/recordID/catalog.
bib/BA35046985 |.

00, 00.(2021), 00 000O0O0OO0O0O0O0OOOOOO,000O0O0Q, [https://www.
amazon.co.jp/dp/4768705707 |.

00,00.(1995), 00000000000000000,0000, 5, 44-47, [ https:
//doi.org/10.11540/bjsiam.5.1_44], 0000000 40000000.

10


https://doi.org/10.1016/0375-9601(90)90092-3
http://adsabs.harvard.edu/full/1992IAUS..152..407Y
http://adsabs.harvard.edu/full/1992IAUS..152..407Y
https://doi.org/10.1016/10.1007/BF00699717
https://doi.org/10.1016/10.1007/BF00699717
https://doi.org/10.15017/147
https://www.kurims.kyoto-u.ac.jp/~kyodo/kokyuroku/contents/pdf/0889-06.pdf
https://www.kurims.kyoto-u.ac.jp/~kyodo/kokyuroku/contents/pdf/0889-06.pdf
https://cir.nii.ac.jp/crid/1520573330528009344
https://cir.nii.ac.jp/crid/1520573330528009344
https://ir.soken.ac.jp/?action=pages_view_main&active_action=repository_view_main_item_detail&item_id=3458&item_no=1&page_id=29&block_id=155
https://ir.soken.ac.jp/?action=pages_view_main&active_action=repository_view_main_item_detail&item_id=3458&item_no=1&page_id=29&block_id=155
https://ir.soken.ac.jp/?action=pages_view_main&active_action=repository_view_main_item_detail&item_id=3458&item_no=1&page_id=29&block_id=155
https://doi.org/10.11499/sicejl1962.40.411
https://topics.libra.titech.ac.jp/recordID/catalog.bib/BA35046985
https://topics.libra.titech.ac.jp/recordID/catalog.bib/BA35046985
https://www.amazon.co.jp/dp/4768705707
https://www.amazon.co.jp/dp/4768705707
https://doi.org/10.11540/bjsiam.5.1_44
https://doi.org/10.11540/bjsiam.5.1_44

