
v27�v4r D # * � V n K Vol.27, No.4

2007f11` JOURNAL OF MATHEMATICAL RESEARCH AND EXPOSITION Nov., 2007Yl'9: 1000-341X(2007)04-0971-04 Y[(QL
 A

George Green /jO5HpVbFK-ne3℄rqs
(��Mzd","^��� 100876)

(E-mail: wlx@fortunecn.com)k d: %t�= George Green 1839 f,R)52pJtp?)!��)
�
SI�
Green�#p�"O1�i|p�o?SNOp��aI<Vp)52)
�tM%J
:U,�
# 194℄:��4p)52)
s6
K�[Mzf��)52,J)
?)<�4I�
6<+: Green; )52�C2� KdV �K

MSC(2000): 01A55mX0E: O11(41v℄7i}�	��!o�3x-z9	� 1834 e 8 _M�)iX#J* J. S.

Russell (1808–1882) >^-<k(41���}��T�(41��o(	=�2; 170 �eo2J	�_(41���To:5�B!^T�;f!Q(41oB!v9�k4(41oB!+I�	�= (George Green, 1793–1841) �-Q 1839 eo�+Q��F1o�W� 1(dG��W�)[1, p271−280] 7w}Ty�-!go9jN+Is	6�KQWe�=o	8##��:57>� – W�v(547�= 1837 e�-o+QF1o�s 2 o4P�W�	�T�f(41+IP
�&[�tj�se>k��=##o(	�RNnk�'o�:�e(41+I�l�o#J6"BqB:	wTym��=9(&�-; 10 jB!Is
 “�5;HÆ 19 3\B!{+�lo�0I� ”[2]. 'r�k� 1871 eQ�o��=B!IsQ� [1] <D;�=o	8B!Is/es�x,����=o�
8�##!S;
���olb�h��A��W�~No{�7
“1839 e!Q;W 2 o9�4P ”. 1970 ef>��E�Q�;��o|9g��=##osm	�oH(�(	rTp,+��$�(	9��f/�=or6+I�y\+I>R/19'1+I��pt�(	7�=!79!�3o##	�℄�'rRNCBh5d$�XZ	'r6�k�.(	reAR�=o “sW## ” +d3lIU+QF1ou9jIs�I�Np�$�9$�o!*F��1ob~� (dG�I1ob~�), h���W�YN\R6kk9We4 [2,9].�	�#pw}Ty�-!go(41oB!v9���W�
Ev;'ro��	�4��(	�'r�ptjIs� 19 3\(41+I(	N5!B:oHÆ�p℄$sd�s>(S1PN: 2005-12-27; >TPN: 2007-01-16:�`M: 2`�
 $N| (10371119).
1 j}q$K 1839 g 2 a 18 �=l�
2 ~�L�Oq�%�;%�q"+G��3q
�� [1, p223−230]



972 C " ) 
 U m J 27� �RHÆ���|XZ	
1 2I
A4G),oD8W='r>����o7�(41KAT�=o�3##
�&[�_Q�=<>JH��-(41oB!v9a��4(	�'r��ts,/�h�	d,z��"o�!N0�h{o(	�n>RMNoF1(	��rDN/�=Hp;(41+I(	o��z9	>��'r�p�U~�:�X��x�U+fo�!Æx�/Yi�tGJ[�oC^�|��v�s�ov℄7�=�!(	o9�eQ[x – �℄��=+Qy\+I>R/19'1o(	r�7N7o3w	s^� 1833 e� 40 So�=�\Hph{
!!(+�h{
!vTQB!.�!IHo+qz9 [3], 	�F1F1(	�49��3\oEmveh{��	[.|n9\o7�h{_s!^ J. Challisie�F1�!`�J";+Q�C^~7!91�o���/>i+y�v9o “C^ 7&I ” \2C^7!o�ly7 [4]. t/�=4T�-kC^b~v℄7�|7!�!&`�!�H3D	6!
N!po�X�/�p�lN+(	T Laplace+QF~o(	u=v(lJnk9��3u3 [1, p315]. be 12 _ 16 ��U�G^�|�!JwmIs�+QC^{���ou~(	� [1, p313−324]. 'r�ptjIss,7�=(	F1v℄on0	dr�1834e J. S.Russell-<k(41�1836eF1�!`�J�\ “1~qZJ ”r5g>!
�97P�;�=�F1o(	���/Ue 1837 e 5_�h{p!J\m;�I�Np�$�9$�o!*F��1ob~� [1, p223−230]. 1837e 9_F1�!`�J LiverpoolJBo�� “1~qZJ ” u9jF1(	���IF1��-	�IF1��';1~qZJH4x9eMNo(	u3>R1~qZJ9e(o(	u3�b��A��	tj(	����Ev;�=�(41o+��	�U��kMNo(41TUe�I1ob~��ZIozFB1>
K�Q7_�I1ob~�Q�v9(41���Hp;��W�o9��3b�	
2 2I.4G),Ua?R�=e(7x�h{p!J\mo�I1ob~� “R�d�h
>N�I” [1, pvii], P�l2;U#p “h{B!{+!i���* ”[3, p126] ��$�dCv℄�k4�vB!℄�o�Æ
7	U�A�Si+�|#�o
�9F1+I(	V?o&`�D℄Y��}QZIÆ�tVF��ozFB1	Ua}1-�$�� y 9F$�� z oOb�A��F� “k	z�y�+! ”, /l “FP*C ” oF�$� β �$� γ -2p ωx o6B (ω 7�A�o:�
x7-�B��or<), dBFV�k?r�or<o9s�K ϕ0 = Af(t+X) (A 67 ωxo6B), _	jQ;
s	�zF1�J�/vn

ϕ0 = β−
1

2 γ−
1

4 {f(t +

∫

dx√
gγ

) + F (t −
∫

dx√
gγ

)},s�� f T F 7��6B	1�
ζ =

dϕ0

gdt
=

β−
1

2 γ−
1

4

g
{f ′

(t +

∫

dx√
gγ

) + F ′(t −
∫

dx√
gγ

)}.



4r j0�
 George Green �hr)5�C",Jp�4%� 973�IF1��-���=��kMNo(41TUZI4oB1>
K�)>�I1ob~�o+I9uIp;�v9(41��� “we�xo9�a%� · · · · · · a},Y8VEQk?8Vo| ζ 
�Q8^$��A��F$ γ 9F�$� β T1B
&�p� · · · · · · eMN�(Gp ‘
(1’ o · · · · · · ���t�a 7H4o ”. p;"��t�<(41V0o�1��=�{Ue�I1ob~�/nkov�- x 	���V0o1 f , ��a β 9 γ pAB�/� x oYxp t = 0 +1�0ot��nk
ϕ = F (x − t

√
gγ), ζ =

dϕ

gdt
= −

√

γ

g
F ′(x − t

√
gγ).�=y℄u3v9; Russell -<ko(41VLC^6�ou[��/VQ;C^6�"VLo�*	r���=�F;tVp{n�n�oF�� “�F�oFksp x 	�/� z 	Z{���t���o�u~o9��J*p · · · · · · 0 = d2ϕ0

dt2
− gc

2
d2ϕ0

dx2 , W- x 	v�x�o1vp ϕ0 = f(x − t
√

gc/2), D℄1V0oP�p v′ =
√

gc/2”. �=e��W��El�I1~��TNO� ζ < c
20 o1o-;|Ts+IVQu3��&p�/O�tH “>`qlN&t"iSo+Iu=; ”[1, p79].

3 2I7i4G)UaJZ,B^�fg;h_wTym�=�p(41�5e	�B1+I�o-x/5v��UJ	��JWA(4165
>7v9(41o�[��	UoVQzT>
TMNo,.u3u=��3eQi1o���A�+�B1+Ie9s�K�!>!QT,.9�oV0P� [5]. �.�℄�'rE7�ptjIs� 19 3\(41+I(	N��3HÆ	t7Dp�>���=otjIs�-��F1 “
:9C�9 ” ���-smXZ(41oB!v9 [6]. 5,�� P. Kelland,

G.B. Airy, S.Earnshow, Stokes, Lord Rayleigh, Korteweg 9 de Vries r��.!Q;(41o � 2oB!v9	��O�-Y�t�##
�B�T�=o�A##N+	Ah�'r����W��T+(41oL$I�9��" 193\9��3o(41(	r5bJ�tZL�ye	3�� S. EarnshowQ 1845 e�;eT�=L$
boa �!Q(41o�	�+I�hU(	ob~DpN�� �	Q�;1T�FmwT'758�o%$ [7]; Stokes �}�=+QF1+Io##�/e 1846 e “+QC^7!��l ” o����^Ew�=o�A## [5], �(E�^��(41o+I(	 [4]; Lord Rayleigh KQ�-k;VdB1+I “5!
O�N���1o-V`g ”, D℄�	(	 “1B8����N�o1 ”, a4 “K��N��Evo�-V'7*CTD *8=B1oFkP�9��}GEvo*Cz
o4D ”, /:J�=�F*DNo�|�� [7], k4;(41o9� “!�o�K+I ”, jQ; KdV �J (h�15b) /nk; sech2 �o(1TMNo(41v [8]; 	8)B!^ Korteweg9 de Vries jes 1895 eo�ZIs���=92��Fg�1/�nB�
^oH�	��TA�'r�p��=+Q(41o���##5~#-�vk;&PEvsUB!^+�(41B!v9o#J�	�p�(o(	r\$;9�!�yeoI�9���D℄_t��A�H��W�� 19 3\(41+Io(	N�5�B:oHÆ	����Ly
!+!℄�jRb5�$##oxN9�Æ	[.��$�oj*�1�



974 C " ) 
 U m J 27�!℄B!T�d�!(	℄(	Z-s=o?\$8�Y0s�/!SÆ�*19}�}j	*CZ\Æ
[1] FERRERS N M. Mathematical Papers of the Late George Green [M]. Mac. and co., 1871.

[2] zt�
4x
[C"_WX [M]. ��
�"R��� 1995, 828–835.
WU Wen-jun. Biography of the Famous Mathematicians [M]. Beijing: Science Press, 1995, 828–835. (in
Chinese)

[3] .t>
C"p�D [M]. ��
�"R��� 2005.
LI Wen-lin. The Evolution of Mathematics [M]. Beijing: Science Press, 2005. (in Chinese)

[4] DARRIGOL O. The spirited horse, the engineer, and the mathematician: water waves in nineteenth-century

hydrodynamics [J]. Arch. Hist. Exact Sci., 2003, 58: 12–95.
[5] STOKES G G. Report on Recent Researches in Hydrodynamics [C]. The British Association for the Advance-

ment of Science. Annual report. 1846, Part I: 157–187.
[6] CRAIK A D D. The origins of water wave theory [J]. Annu. Rev. Fluid Mech., 2004, 36: 1–28.
[7] RAYLEIGH L. On waves [J]. Phil. Mag. S. 5. Vol. 1. No. 4. April 1876, 257–179.
[8] MCCOWAN J. On the solitary wave [J]. Phi. Mag., 1891, 32: 45–58.
[9] FARINA J E G. The work and significance of George Green, the miller mathematician [J]. Bull. Inst. Math.

Appl., 1976, 12(4): 98–105.

Some Historic Notes on An Important Early Paper about

the Solitary Wave

WANG Li-xia

(School of Science, Beijing University of Posts and Telecommunications, Beijing 100876, China )

Abstract: This paper examines the background, method and influence of G. Green’s paper about the
solitary wave. It is shown that the paper was generated by Green’s ability, Cambridge’s atmosphere and
Russell’s report, and some of his basic ideal and methods were followed by later researchers in the 19th
century.
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