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� [�: � &1a′2 $��O �� �HV� �� $I�� [�:J� +�	 � /��	 � �
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H =
1
2

Kij Li Lj − mg · a,

=
1
2

K ′ij L′
i L′

j − mg′ · a′ 1502

�+ &$�


K := I−1. 1512

� B�? �� [�� � Y�@ � &�-._� ����� �� �;��hG"�;�^	 � B�? �� 7�
 � Y�@ &1502 ��

�LcM ��S �T G�� �@��+ ()*� &I ′ � &a′ &g � /���$��O �$�
 ��:_� ����� �� �;��hG"�;�^	
� &L′ � � g′ �LcM � �S �T G�� � @�� + � :� �
 �
 �$ �
 � 3 C J � �� A ; � � � ;$ � A + � �


K��0(	 $�� �� L �� K � a �� �; LcM ��S �T G�� �@��+

{L′
i , g′j} = −εk

ij g′k,

{Li , aj} = εk
ij ak,

{Li , Kjk} = εl
ij Klk + εl

ik Kjl. 1522

� 8��� �;��
 /�� &$�
 �3C �; �� g′ � &I &a �� �;�345	 �LcM ��S �T G�� �@��+ &"�\U ��
���
 ��)����G �� �-. �� �;��l	 FV.
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Q̇ = {Q , H}, 1532
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L̇i = −m gj{Li , aj},
= −m gj εk

ij ak, 1542
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L̇ = m a × g. 1552
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ȧi = εl
ij al K

jk Lk, 1562

�:/0 �
 �

ȧ = (K L) × a,

= ω × a, 1572

/0 �� �+

ω := K L 1582
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d
dt

Kij = εk
il Kkj ωl + εk

jl Kik ωl, 1592

��

d
dt

K = ω × K − K × ω. 1602

� &�.� ��+ �� (:��� � _�` �� 
�� K � 7�
 � c��@ ()*� 7�
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L̇′
i = −εl

ij K ′jk L′
l L

′
k + m εk

ij a′j g′k, 1612

��

L̇′ = −(K ′ L′) × L′ + m a′ × g′,

= −ω′ × L′ + m a′ × g′, 1622

�+

ω′ := K ′ L′, 1632

1622 �� 
�� ���)@0 � Y�@ %� �$�
 ��: � _����� �� �
���
� � $U��

L̇′ + ω′ × L′ = m a′ × g′ 1642

��@(	 "��� (#"����� �$�
 [�> �; g′ � 7�'� &����*	 ��
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ġ′i = −εk
ij g′k ω′j , 1652

��

ġ′ = −ω′ × g′. 1662
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� $@���

f : M → N 1672

� � B � �� �� � 
� S � � N �
 � S � � M �
 �� � ;$@�� � �� � U� AE 	 �� �� � � � �� � �� 
�
,��* � Y�@ ��
 � � 
� f∗ � $@�� � �� �;�(	 /�^� Fun(M → S) � Fun(M → S)

���)+(	

f∗ : Fun(N → S) → Fun(M → S),

∀A ∈ Fun(N → S), ∀x ∈ M : [f∗(A)](x) := A[f(x)]. 1682

�)@�� $@��� �� g � f �#
 ��@(	 "��� (#"��� �� �����#(	 f � �0<G f∗ � $@��� ��
(f ◦ g)∗ "�#/0 &1�@�I� f �� �)	
� � /���� g � ��� ()*�2 �@�� �@
� ()*	 f ◦ g �+ /�)�
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(f ◦ g)∗ = (g∗) ◦ (f∗). 1692
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[(f ◦ g)−1]∗ = [(g−1) ◦ (f−1)]∗,

= [(f−1)∗] ◦ [(g−1)∗]. 1702
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L : L(f) := (f−1)∗, 1712

�$�
 "��# ��
 �
 (6���; %�
M �� M �
 � ��hG/��
� �� �;$@��� �
 ��	
��G%� �� "�
���� %� fs ��)+ W�.
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��G%� �� "�
���� �
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 (V�V? s ��@��

fs ◦ fs′ = fs+s′ , f0(x) = x, ∀x ∈ M. 1722

& ��C ��
 �� ��@�� �
��; s �� $I�� fs �� "�
���� � &�)�A�M ��)+ W�. ��)��;

[fs(x)]α = xα + s Xα(x) + o(s), 1732

&/0 �� �+

Xα(x) :=
d
ds

{[fs(x)]α}|s=0. 1742

�$�
 1732 � ���� 1162
���
� ������� ��� �� 
� M �
 A � ��hGY���
�3�� �� (V�V? � 8���

{[L(fs)](A)}(x) = A[(fs)−1(x)],

= A[f−s(x)],

= A(x − s X) + o(s),

= A(x) − s Xα ∂αA(x) + o(s). 1752
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