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ṙ′(t′0,R) = 0, C1E

�! �$�� ��	3  ��3� r′  t′E 0;�! 'K� ��� � [�&� ,� �+ � ��'� 6t′ = t′0 �� ��4�
,� I�����# �� '�� 6���� ��� � ��	�)� �*��* I�� �+ ��� �
����3 �C0�� )�*��* ��
�� ��� �� r � ���, � '+ ,� ��� �! �� 0;�! �V> ,� �+)�*��* �� F(τ) ,� ,'(3���L��
,� �+ 6F(τ) � )�*��* �� r �! 'S��(3 � ��3� ��  F(τ) � )�*��* �� �� 0;�! τ � ��0&3
�! �+)�*��* �� I�����# 1�� �0�;�! 1��� F(τ) � )�*��* �! �$�� ��� ,� �+���, �
�! 6��� 'S��(3 C�!�< � �V>)� �*��* �� �! �$��E v(τ) ��'� � ���'! I�����# ��

�� ��� P��$� F(τ) �� �!�< \\��3� � ]%�7� �- �� �
�'� 1��

c2 (t − t0) = [v(τ)] · (r − r0). C2E

,� ����- I���� 60;�! �(;�� ��� � ��	�)� �*��* I�� �+ ��� '�� ��� ��H� �����3
6'�B
N� � ��
! �! �0���� '

T� ��� � ��	�,� �+)�*��* �! �$�� �� ,� �%&� � '+



^ X1-038 (2006/06/29) �3'# 023

�� ��� ,� �+X#��G� ,� �+ �� 0�'
_! '`� �� �� F(τ) �� , �!�<��3� � ]%�7� �-
 � C,� ���D-E ,� ����- �0�� 1��� F(τ) �! �$�� 6]%�7� �- �� �! ��;� Q5�&� � =23
1�� ,� ���3��D- ,� ����- �! ��� '!�'! 6'_���� �� ]%�7� �- 1�� �� r0  r � ���, �

:�+ �� ���, � �

�2 = (r − r0) · (r − r0) − c2 (t − t0)2, C3E
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r(t,R)= r,

r(t0,R0)= r0. C4E
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ṙ(t,R)=v(τ). C5E
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[v(τ)] · (r − r0) − c2 (t − t0)
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c2

(
∂t

∂t0
− 1

)
= a0 · (r − r0) + v0 · v0

(
∂t

∂t0
− 1

)
, C7E

 ��� v(τ) ��+ v0 ��

a0 :=
dv0

dt0
. C8E
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∂t

∂t0
= 1 +

γ2
0

c2
a0 · (r − r0), C9E

:��� hai a(�'�>j � ��'? γ0 ��

γ0 :=
1√

1 − (v0/c)2
. C10E
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∂r
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=
[
1 +

γ2
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c2
a0 · (r − r0)

]
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c2 (t1 − t0) =v0 · (r1 − r0),

c2 (t2 − t0) =v0 · (r2 − r0), C12E
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c2 (t2 − t1) = v0 · (r2 − r1), C13E
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(x − x0)2 − v2
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c2
(x − x0)2 = �2, C14E
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x − x0 = γ0 (±�). C15E
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x = x0 + γ0 (X − X0). C16E
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t = t0 +
γ0 v0
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(X − X0). C17E
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(X − X0),
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γ3
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=
[
1 +

γ2
0 a0
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(x − x0)

]
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t − t0 =
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(x − x0). C20E
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43 � t0 ,� ��� �! ���� C2E ,� �>��43 ��+ ,� ,04!j�� ,� �(���3 QN� �� 1��
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0 − t0 =
v0
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(0 − x0). C21E
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c2 t0 = x0
∂x0

∂t0
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0 − c2 t20 = ξ2
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x = γ0 X, C24E

=
X

X0
x0, C25E

 

t =
γ0 v0

c2
X, C26E

=
X

X0
t0. C27E

0 +�� 3 �9 
 ( � � � 6γ0 = 1  v0 = 0 � ���� t0 = 0 ,� ��� � ! �� ;� 3 �9 
 ( � C26E ��
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x2
0 − c2 t20 = X2

0 . C28E

��;�3 �9
(� C27E  C25E �� I��K(�� �!  ��1�� ��

x2 − c2 t2 = X2. C29E
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Ct ,� �� �! t′  x ,� �� �! x′ �! �($>�E C29E ,� �>��43 ��+ ��� � ��	�)� �*��* 1�� ��
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:��� ẍ(t = 0) �%&� 1�� � )�(;IJ� aL

ẍ(t = 0) =
c2

X
. C30E
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