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Ṙ2 − 4π GR2 ρ

3
= E "33%

��@ 	 
C�6� "32% �� ���
� 	

d
dt

(
4π

3
R3 ρ

)
= −4π R2 Ṙ

(
ρ̃ − ρ

3

)
, "34%

��

d
dt

(V c2 ρ) = −dV

dt
p, "35%

7 0�
� ��� � �T�
 c 7 R � l�L@ 
� �� 3�� � �C+ V 
�

p :=
c2

3
(ρ̃ − ρ). "36%

 L�$c �� ��� ��� ��@ 	 ��$L/ 9� �� �	� ����?� 	  6
� UV 	�� �M��� �� c � �������7
�:�� � Q�- "35% �d7 �N 0������ c2 �� ��:)/ �n��� ��  >��- �� ρ ��� ���� 3�KM
�� 7� 3�� ��� 
� �
� � ��� � �c�' 
� R � l�L@ 
� �� 3�� �� �n��� � ���b/ 
� ��� QM
�� ��� 0ρ̃ �� 7 ρ �� o�
� �n��� ��  >��- (c2 ρ) ��- �	� ���� 	 J�C�� �7��� �� ���

� ����	 � i�@ 
� "28% 7 "25% �� �� 
>��L	 �� ���� J�M ��  >��-  6�$:��� �H �� 3��	
�n��� ��  �
6:��2 � l�� 
� "33% �� 
>��L	 �� p��@ 	 ���5 ρ̃ 0���� 	 ��  4����


� ��
� 	 0��:���� p 7 ρ � \:+ �� �� "28% ��� �V�?W �	� ���@ 	 ���5 ρ 0�
�

R̈

R
= −4π G

3

(
ρ +

3p

c2

)
. "37%

���� 	 e��L/

R :=

⎧⎪⎨
⎪⎩

√|2E|, E �= 0

3��8�*� � �$=	 � ���)	 9� , E = 0
"38%

7

a :=
R

R
. "39%



 �/��� ��  
��@��D�� q

���@ 	 "37% 7 "33% �M��� ��

(
ȧ
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