
2020 � 5 G v x p . 6 42 Æ6 2 G
May, 2020 MATHEMATICA NUMERICA SINICA Vol.42, No.2)2 Dirac *'(+-31&/.,0*1)$�% � #�" �  �!

(_8)-#��-sm-F, _� 570228)� �oBs~C��(�GDd=EGDSK* Dirac G�0K~O��;(Mf, !?SK0K~O��;(MfoS6=G�V#�01m&	. oS6=�\�4SK0K~O��;(Mf�7fb46= Dirac G�V#�01m&	, ÆL�7�R4��G�0O�;(lh|(. tvg: K~O��;(Mf; C��(�GD; Dirac G�
MR (2010) ��n|: 65P10

1. ����+=H�'A�IF�XH�',8_F�, sine-GordonF�1,���X�= Hamil-

ton A�IF� [1,2]

M1z1t +K1z1x = ∇z1S1(z1), z1 ∈ Rn, (1)HU M1  K1 ��;��M,S1 : Rn → R h4N
'Xk`n.F� (1) �= kg, 
�:'9'kg{'. Bridges 1V [3,4] }"4�:T��= kg/= vC, X= Runge-Kutta FC, = Preissman Le, = Euler box Le,= DFC1, L�= vC��ay�QnR5</:$, HnRN�H�'A�IF�U�W3/^> [5−9] . HXF���z�, F� (1) �N~:'kg{'. _t�Q3���IF� (1) N~:'kgnRLeHnR5<�IF�U�W3/89.�?�, �:'FC5���IF���RvC//	U7.Quispel  McLachlan[10,11]1V}")�^1�<��:'kg/B��'�FC, Matuo 1V [12,13] }"�Z	IN+FC, Brugnano 1V [14,15] }" HBVM FC, <>A�^1�<��:'kg/A�IF�/tv. B��'�FCh4� B rnFC, �6 >Prn�.I�Le/�:.℄�, �Cq1V [16] H^1�<��/A}B��'�/FC/n#\}")= A�IF�/A}= N~�:'Le [17−19] . LVFC:�Q3��F�/N~:'. S?, = 
Hamilton A�IF�/J}N~�:'LeY9�℄^�V/	.Quispel  McLachlan }")^1�<��/J}�:'Le [11]. �05H^1�<��/J}B��'�FCF2�%)`Y//	, O")^1�<��/r}B��'�Le/�M�'$e, <>A
GB F� sine-Gordon F�/tv [20,21], P.)ea/nR�[. HL�, �0 >r}B��'�FC}"Le (1) UDay	'A+n�W/�MM1 �>a/= A�IF�/J}N~�:'Le<>A Dirac F�/tv.
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2. k���omfiqy�Æa��s	;AO8/= Hamilton A�IF� (1), _�XF���z, H�yF�\; (1) �%<D�Zi�.,X�$e:

Mzt +KDz = ∇zS(z), (2)
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, (D1)k,l =
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2
), k 6= l,

0, k = l.
(3)�4}D�M.k, l = 1, · · · , N , M ��>�M, xk = a + hk,x ∈ Ω, Ω = [a, b] ��yOE,

h = b−a
N
��y�� [22,23].�Cq1V<>A}B��'�FC,= Hamilton A�IF� (2) .,6�Le
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∫ 1

0

∇zS((1 − ξ)zn + ξzn+1)dξ. (4)Le (4) �N~�:'kg'TA}�: [18] .�0<>r}B��'�FC, (2) .X�Le:
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∫ 1

0

∇zS((1−ξ)z
n+ξzn+1)dξ,

(5)HU J = M−1T,T = ∇zzS(z) −KD.j} 1. "Le (5) �r}�:.��. Le (2) �6��6�$e:

zt = M−1∇z
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, (6)HU M−1 hE�M. Si>r}B��'�FC<>,Le (6). �0�6.,
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∫ 1

0

∇z(S((1 − ξ)zn + ξzn+1)−
1

2
ẑTKDẑ)dξ, (7)HU ẑ = (1− ξ)zn + ξzn+1. �SLe (7) �r}�:. �℄tv, (7) 1x (5). ;%, (5) �r}�:.j} 2. "Le (5) /\:'kg

E(zn+1) = E(zn), (8)


