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H(p, q) = Ho(p, q) + Hi(p, q) , (42)
5 3.2 W RLIERML, L€ Lie BT A= {,Hy} 1 B={, H}

IEN 5 RER IR .
{ =29y g

(43)
p= _ang, 9 _ 9(p,q)

DA i) 7 A2, St BEANIA B0 2R G5 B — I Eler 3043 10AT 250 A3k, 81— fast
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MSI2 :5*2 = exp(3 B) exp(7A) exp(% B)

(5) mibi ke ik
1508 Yoshida™ Al Ruth '™ F3% e v 5 28 3 002 1) S B Xt 4 JR WA s 11 R B i e P B ok
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Classification and Development of Symplectic Algorithm

SUN Lang’?, LIU Fu-yao!, WANG Ying!?, SUN Weil:?3

(1. Shanghai University of Engineering Sciences, School of Mathematics, Physics and Statistics, Shang-
hai 201620, China; 2. Shanghai University Of Engineering Sciences, Center of Application and Research
of Computational Physics, Shanghai 201620, China; 3. Anging Normal University, School of Resources
and Environment, Anging 246133, China)

Abstract: Symplectic algorithms are the best integration tool to study the long-term evolu-
tion of Hamiltonian systems. Because of this good property, they have been popular. One can
construct high-precision symplectic algorithms by analyzing the truncation error of Hamilto-
nian function. Symplectic algorithms consist of explicit symplectic algorithms and implicit
symplectic algorithms. When a Hamiltonian system is integrable or separable, explicit sym-
plectic algorithms can be constructed. Explicit algorithms includes nonforce gradient explicit

symplectic algorithms, force gradient symplectic algorithms, symplectic correction methods
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and pseudo high order symplectic algorithms. When the variables of a Hamiltonian system
cannot be separated, implicit symplectic algorithms, or the explicit symmetry methods in
extended phase space are suitable for solving this problem. We introduce the construction
forms and applications of these algorithms, analyze the advantages and disadvantages of the
related symplectic algorithms. It is suggested that symplectic algorithms should be selected

according to practical problems.

Key words: Symplectic algorithm; Hamiltonian system; Symplectic correction; force gradi-
ent symplectic algorithm; explicit symplectic-like algorithm in extended phase

space
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