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1918 c, Noether 3 Göttingen �Æ�Ò�Ø
©¥, ?Ø
ëY+ (Lie +) eØCª¯K, �Ñ

 Noether ½n, ré¡5!ØC5ÚÔn�Åð
ÆéX3
�å [1]. ù�Ø©��/�«
é¡5
�Åðþm�d3'X. 20 V 70 c�, IS©Û
åÆ.ÅìÀé¡5�Åðþ�ïÄ [2−5]. 2000
c, rÂ� [6] JÑ
�5�ÆöÊH¡�� Mei
é¡5�åÆXÚ¥ÄåÆ¼ê²{Ã��C�
�E÷v��§�/ªØC5. 2008 c±5, �
ååÆXÚ�é¡5ÚÅðþ�,´¯õÆö�
ïÄ: [7−24]. 3©ÛåÆnØ¥n�åÆNX
��� Appell �§�é¡5�ïÄ¥, rÂ� [25]

Äkd/ªØC5ÏL Noether é¡5m���

 Noether Åðþ; o;#� [26] d/ªØC5Ï
L Noether é¡5m���
C�þ��XÚ�Å
ðþ; Û�p [27] d/ªØC5©OÏL Noether
é¡5Ú Lie é¡5m���
=Ä�éØ��
XÚ Appell �§�Åðþ. þãØ©� Appell �

§Åðþ�ïÄJø
�«�{, �%Ã{��
^ Appell ¼ê��L«�(��§ÚÅðþ. ©
z [28] Äg�Ñ
^ Appell ¼ê��L«�åÆ
XÚ Appell �§ Mei é¡5�(��§Ú Mei Å
ðþ. �T|(��§Ú Mei Åðþ�L�ªL
uE,, E¤O�(J. �©ò�Ñ��XÚ Ap-
pell �§ Mei é¡5��«#�(��§Ú#�
Åðþ.

2 ��XÚ Appell �§� Mei é¡5
9Ù�â

���åÆXÚ� Appell �§�
∂S

∂q̈s
= Qs (s = 1, 2, · · · , n). (1)

Ú?Ã��C�)¤��þ±9§��g*ÐÚ
�g*Ð

X(0) = ξ0
∂

∂t
+ ξs

∂

∂qs
, (2)

X̃(1) = X(0) +
(

d̄ξs

dt
− q̇s

d̄ξ0

dt

)
∂

∂q̇s
, (3)
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X̃(2) = X̃(1) +
[

d̄
dt

(
d̄ξs

dt
− q̇s

d̄ξ0

dt

)
−q̈s

d̄ξ0

dt

]
∂

∂q̈s
, (4)

Ù¥ [28]

d̄
dt

=
∂

∂t
+ q̇s

∂

∂qs
+ αs

∂

∂q̇s
+ α̇s

∂

∂q̈s
. (5)

�mÚ2Â�I�Ã��C��Ðmª�

t∗ = t + εξ0 (t, q, q̇) ,

q∗s (t∗) = qs (t) + εξs (t, q, q̇)

(s = 1, 2, · · · , n), (6)

Ù¥ ε �Ã��ëê, ξ0, ξs �Ã��C�)¤�.
d (6) ª��

dq∗s
dt∗

=
dqs + εdξs

dt + εdξ0

= q̇s + ε
(
ξ̇s − q̇sξ̇0

)
+ O

(
ε2

)
,

d2q∗s
dt∗2

= q̈s + ε

[
d
dt

(
ξ̇s − q̇sξ̇0

)
− q̈sξ̇0

]
+ O

(
ε2

)
.

(7)

ò²Ã��C� (6) C���ÄåÆ¼ê S∗ Ú Q∗
s

3 (t, q, q̇, q̈) ?� Taylor ?êÐm, k

S∗ = S(t, q, q̇, q̈) + εX̃(2)(S) + O(ε2), (8)

Q∗
s = Q∗

s

(
t∗, q∗,

dq∗

dt∗

)
= Qs(t, q, q̇) + εX̃(1)(Qs) + O(ε2)

(s = 1, 2, · · · , n) . (9)

½½½ÂÂÂ XJ^²Ã��C� (6) C���Ä
åÆ¼ê S∗ Ú Q∗

s �OC�c�ÄåÆ¼ê S

Ú Qs, XÚ� Appell �§ (1) �/ª�±ØC, =
∂S∗

∂q̈s
= Q∗

s (s = 1, 2, · · · , n), (10)

Kù«é¡5¡���XÚ Appell �§ (1) � Mei
é¡5.

ò (8), (9) ª�\ (10) ª, �Ñ ε2 ±þ�p�
��, ¿|^�§ (1) ��

∂

∂q̈s

[
X̃(2) (S)

]
− X̃(1) (Qs) = 0, (11)

�§ (11) ¡� Appell �§ Mei é¡5��â�§.
u´, k

���âââ éu��XÚ� Appell �§ (1), XJ
Ã��)¤� ξ0, ξs ¦�â�§ (11) ¤á, K Ap-

pell �§ (1) 3Ã��C� (6) e�ØC5, ¡��
�XÚ Appell �§ (1) � Mei é¡5.

3 ��XÚ Appell �§ Mei é¡5�
#�(��§Ú#�Åðþ

···KKK XJ��XÚ Appell �§ (1) � Mei
é ¡ 5 � ) ¤ � ξ0, ξs ± 9 5 � ¼ ê GX =
GX(t, q, q̇)÷vXe#�(��§

∂X̃(2) (S)
∂t

+ q̇s
∂X̃(2)(S)

∂qs

+ q̈s
∂X̃(2)(S)

∂q̇s
+

d̄GX

dt
+

d̄q̈s

dt
X̃(1) (Qs) = 0, (12)

K��XÚ Appell �§ (1) � Mei é¡5�#�
Åðþ�

IX = X̃(2) (S) + GX = const. (13)

yyy²²² 5¿��§ (11) Ú (12), k

d̄IX

dt
=

∂X̃(2) (S)
∂t

+ q̇s
∂X̃(2)(S)

∂qs
+ q̈s

∂X̃(2)(S)
∂q̇s

+
d̄q̈s

dt

∂X̃(2)(S)
∂q̈s

+
d̄GX

dt

=
d̄q̈s

dt

[
∂X̃(2)(S)

∂q̈s
− X̃(1)(Qs)

]
= 0.

y..

4 � ~

��XÚ� Appell ¼êÚ2Âå©O�

S =
1
2

(
q̈2
1 + q̈2

2

)
+ q̈1q2 + q̈2q1 + t, (14)

Q1 = Q2 = 0. (15)

ÁïÄXÚ� Mei é¡5Ú#�Åðþ.
Äk, ïÄ��XÚ Appell �§� Mei é¡

5. ò (14), (15) ª�\�§ (1) �

q̈1 + q2 = 0, q̈2 + q1 = 0. (16)

5¿��§ (16), |^ (2), (3) Ú (4) ª�O��

X̃(2) (S) = ξ0 + ξ1q̈2 + ξ2q̈1. (17)

�â�§ (11) �Ñ
∂ξ0

∂q̈1
+

∂ξ1

∂q̈1
q̈2 +

∂ξ2

∂q̈1
q̈1 + ξ2 = 0, (18)
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∂ξ0

∂q̈2
+

∂ξ1

∂q̈2
q̈2 + ξ1 +

∂ξ2

∂q̈2
q̈1 = 0. (19)

d�§ (18) Ú (19) �é� Mei é¡�)¤�

ξ0 = q̇1q̇2 +
1
2

(
q2
1 + q2

2

)
, ξ1 = ξ2 = 0. (20)

Ïd, XÚäk Mei é¡5.

e¡, ïÄ��XÚ Appell �§ Mei é¡5�
��#Åðþ. ò (20) ª�\ (17) ª�

X̃(2) (S) = q̇1q̇2 +
1
2

(
q2
1 + q2

2

)
, (21)

ò (21) ª�\�§ (12), ��

GX = 0, (22)

�d (13) ª��

IX = q̇1q̇2 +
1
2

(
q2
1 + q2

2

)
= const. (23)

5 ( Ø

�©3+�Ã��C�e, d��XÚ Appell
�§ Mei é¡5�½ÂÚ�â, ��
^ Appell ¼
êL«���XÚ Appell �§ Mei é¡5��«
#�(��§Ú#�Åðþ. ù«#�(��§Ú
#�ÅðþLã{ü, BuO�. �©(ØØ=·
^u��XÚ� Appell �§, ���|^�©�
{, òÙ?�Úí2����XÚ!C�þ��X
Ú!ü¡�åXÚ��ååÆXÚ.
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Abstract

A type of new conserved quantity of Mei symmetry for Appell equations in a holonomic system is investigated. Based on the

definition and criterion of Mei symmetry for Appell equations in a holonomic system, a type of new structural equation and new

conserved quantity of Mei symmetry for Appell equations in a holonomic system expressed by Appell function under the infinitesimal

transformations of groups are obtained. An example is given to illustrate the application of the results.
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