Integrating r

    In general relativity, radial distances, as seen by an observer in a deep gravity well, will be given by:
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This can be written
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Substituting these variables for r and rs , we get  
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    Integrating by parts,
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Let 

    u = x;

  dv = 
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   (Integral 290.1 in Dwight’s “Table of Integrals and Other Mathematical Functions”, 3rd Edition, The Macmillan Company, 1957.)

Substituting (5) into (4), we get    
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(6)                       = 
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Multiplying by 
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                                                                                                                                               .
Checking Our Results
To verify this integral, we’ll differentiate the right-hand side of Equation (6).

Differentiating the first term with respect to x:
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Differentiating the second term with respect to x:
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Adding this second term (6) to the first term (5), we get:
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Returning to Equation (7),
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But x = 
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Substituting these values for x, and x2, we get:
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