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                                       ABSTRACT 

In the general relativity theory, using Einstein’s revised gravity field equation (add the 

cosmological constant), discovers the solution of the cosmological problem. In this time, 

by the cosmological constant, understand the universe energy density without the dark 

matter.  
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I.Introduction 

This theory is that it treats the cosmology without the dark matter using the revised gravity field 

equation(add the cosmological constant).  

Therefore, the general relativity theory’s revised field equation (add the cosmological constant) is written 

completely. 
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Invariant time d of the cosmology is    
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   In this time,    
t


  

Therefore, Eq(5) - 3 Eq(7) is 
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In this time,             
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By Eq(8),Eq(10), the universe energy density 0 is       
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In this time, 
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Therefore, in this time, the cosmological constant   is by Eq(11),Eq(12) 
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In this time, we understand the universe energy density by the cosmological constant   and it need not 

dark matter.     

II. The revised Schwarzschild solution  

In this theory, the general relativity theory’s revised field equation (add the cosmological constant) is 

written completely. 
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Eq (14) multiply 
g  and does contraction, 
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Therefore, Eq (14) is  
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In this time, the spherical coordinate system’s vacuum solution is by 0T  

                          gR                                         (17)        



The spherical coordinate system’s invariant time is 
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Using Eq(18)’s metric, save the Riemannian-curvature tensor, and does contraction, save Ricci-tensor. 
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By Eq(23), 
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By Eq(19) and Eq(20), 
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Therefore, 
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If Eq(21) is inserted by Eq(27), 

                  
2

2
)'(1

2

'

2

'1
1 r

B

r

AB

rA

B

rB

B
R               (28) 

If it solves Eq(28) 
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In this time,  
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To know Eq(31)’s third term, does Newton’s limitation 
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If it observes Eq(33)’s second term, the scale of r has to be the cosmological scale.  

III. The revised Reissner-Nodstrom solution  

Of course, this way success in the Reissner-Nodstrom solution. 
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The spherical coordinate system’s invariant time is 
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Likely Eq(19)~Eq(23), 
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IV. Conclusion  

Therefore, this theory describes the cosmology by the present energy density without the dark matter. 

*Appendix. 

The general relativity theory’s revised field equation (add the cosmological term) is written completely. 
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The co-moving system is 
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Therefore, in the revised gravity field equation (add the cosmological constant), co-moving system’s 



invariant time is 
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