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Abstract  
I spotted a fatal error in understanding of one of the basic of mathematics used 
in a PhD thesis titled: “A Generalized Variational Principle of Gravitation”, 
City University, London, 1982. There also are two types of errors, one is a 
typographic error and a second one is a major error. Scanned copy of part of the 
thesis page (131-140) where the errors occurred is attached to this paper. 
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Introduction 
Errors may occur as typographic errors which are easy to spot, understand and 
correct, it have to be corrected in any manuscript presented to the public. In 
scientific researches other types of errors can occur too, but fatal errors after the 
thesis has been accepted with such errors in the basic mathematics used would 
have zero value, The PhD thesis based on such mathematical errors, too.

  
Discussion 
As an example of these types of errors, I presented a copy of a part of a PhD 
thesis attached to this paper- which rely extensively on using tensors and tensor 
analysis- in which all these types of errors occurred. 
 
(1) Typographic error in the thesis in pages (133-134) 
In equation [4.2.29] in the second term under the integral sign in LHS a lower 
case latter was used for the tensor (  ), while an upper case letter was used 
(V  ) in equation [4.2.31]. 
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(2) Major error in the thesis in page (134) 
In equation [4.2.36] in the second term in RHS the 1

2
 shouldn’t be there. The 

reason for that it is a part of the definition of Christoffel symbols of the first and 
second kind which are defined, respectively as  
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The 1

2
 should have been absorbed with the expression in the bracket in the 

second term in RHS of equation [4.2.35] in the definition of the Christoffel 
symbol of second kind to yield a correct term without the 1

2
in equation [4.2.36] .   

 
(2) Fatal error in the thesis in page (135-140) 
Equation [4.2.38] and the text below it instruct one to make a change of an 
index with another specifically   .The thesis’s author didn’t differentiate 
between fixed indices and dummy indices, the indices  and  in LHS and RHS 
of equation [4.2.38] are fixed indices, they change together in name and values 
they take and there is no summation over them, so they play a role as labels. 
The other indices in RHS of equation [4.2.38] are dummy indices they could 
have been replaced by any other Greek letter without changing anything in the 
equation and there is summation over them, they are , ,   . The author thought 
that making the change of index with another would make a change in one side 
of the equation without making a change of the index in the other side of the 
equation. Even, if that is allowed, then the statement of the author that “the first 
term bracket cancels with the third bracket and the second cancels with fourth” 
in equation [4.2.38] is wrong. So, the statement in equation [4.2.39] is wrong, 
equation [4.2.44] is wrong, equation [4.2.45] is wrong, equation [4.2.46] is 
wrong, equation [4.2.48] is wrong, equation [4.2.53] is wrong, equation 
[4.2.54] is wrong. 
 
Conclusion and Recommendation 
It is unfortunate that such mathematical errors bypassed many people who were 
involved in the thesis. The author couldn’t manipulate indices of tensor 
quantities which have lead to wrong conclusions. I hope Secretariat of Scientific 
affairs and college of graduate studies in universities establish a unit to assess 
and review PhD theses coming from abroad before acceptance. 
 
 



(3) 
 

References 
 
[1] C. Lanczos, Phys. Rev.31, 716(1932).  
[2] Derk, F. Lawden, An Introduction to Tensor Calculus and Relativity (John  
     Wiley and Sons, New York, 1982. 
[3] Weinberg. S, Gravitation and Cosmology (John Wiley and Sons, New York  
      1972). 
[4] H.Stephani, General Relativity (Cambridge University Press, Cambridge,  
     1990). 
[5] Carmeli M., Classical Fields, General Relativity and Gauge Theory (John   
     Wiley and Sons, New York, 1982). 
[6] Bowler M.G., Gravitation and Relativity (Pergamon Press, Oxford, 1976). 
[7] Sotiriou, T. P.; Faraoni, V. (2010). "f (R) Theories of Gravity". Reviews of  
      Modern Physics. 82: 451–497. Bibcode:2010RvMP...82..451S.  
      arXiv:0805.1726 . doi:10.1103/RevModPhys.82.451 
[8] Sotiriou, T. P. (2009). "6+1 lessons from f(R) gravity". Journal of Physics:  
      Conference Series. 189 (9): 012039. Bibcode:2009JPhCS.189a2039S.  
      arXiv:0810.5594 . doi:10.1088/1742-6596/189/1/012039.  
[9] Capozziello, S.; De Laurentis, M. (2011). "Extended Theories of Gravity".  
      Physics Reports. 509 (4–5): 167–321. Bibcode:2011PhR...509..167C.  
      arXiv:1108.6266 . doi:10.1016/j.physrep.2011.09.003. 
[10] Olmo, G. J. (2005). "The Gravity Lagrangian According to Solar System  
        Experiments". Physical Review Letters. 95 (26): 261102.     
        Bibcode:2005PhRvL..95z1102O. PMID 16486333. arXiv:gr-qc/0505101 .  
        doi:10.1103/PhysRevLett.95.261102. 
[11] Berry, C. P. L.; Gair, J. R. (2011). "Linearized f(R) gravity: Gravitational    
        radiation and Solar System tests". Physical Review D. 83 (10): 104022.  
        Bibcode:2011PhRvD..83j4022B. arXiv:1104.0819 .   
        doi:10.1103/PhysRevD.83.104022. 
[12] Carroll, Sean M. (2004), Spacetime and Geometry, Addison-Wesley,  
        ISBN 0-8053-8732-3 
[13] Feynman, Richard P. (1995), Feynman Lectures on Gravitation, Addison- 
       Wesley, ISBN 0-201-62734-5 
[14] Christopher M. Hirata Lecture 33: Lagrangian formulation of GR (27 April  
        2012). 
[15] C.M Will, Theory and experiment in gravitational physics, (Cambridge  
        University Press, Cambridge, U.K.; New York, U.S.A., 1993), 2nd Edition 
[16] J. L. Synge, Relativity: The General Theory, North–Holland Publishing  
        Company, Amsterdam, 1971. 
[17] R. M. Wald, General Relativity, University of Chicago Press, Chicago,  
        1984. 
 
 



(4) 
 

[18] L. D. Landau and E. M. Lifshitz, The Classical Theory of Fields,  
        Butterworth-Heinemann, Oxford (1998). 
[19] T. Koivisto, Class. Quant. Grav. 23, 4289 (2006). 
[20] V. Fock, The theory of space, time and gravitation, Pergamon Press,  
        London - New York -Paris - Los Angeles, (1959). 
[21] T. Harko, Phys. Rev. D 81, 044021 (2010). 
[22] V. Faraoni, Cosmology in Scalar-Tensor Gravity, Kluwer Academis  
        Publishers (2004). 
[23] O. Bertolami. J. P´aramos and S. Turyshev, “General theory of relativity:  
        Will it survive the next decade?”, gr-qc/0602016. 
[24] S. Capozziello and V. Faraoni, 2011 Beyond Einstein Gravity,  
        Fundamental Theories of Physics Vol.170 (Springer, Dordrecht). 
[25] T. Harko, F. S. N.Lobo, S. Nojiri, S. D. Odintsov, f (R, T) gravity,  
        arXiv:1104.2669v2 [gr-qc] 15 Jun 2011. 



 



 



 



 



 



 



 



 





 


