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from garry.herrington@gmail.com , 12 April 2019 

Problem with a Claimed Proof of the Riemann Hypothesis  

> Moxley (1 June 2018) 

 
§ 1   The Claim in Moxley 180601  

1. Moxley 180601 claims a proof of the Riemann Hypothesis on p.19 in Remark 3, which says 

“Theorem 11 implies the Riemann hypothesis, as the spectrum of a Hermitian operator 

consists of real numbers as seen in Theorem 7, and 0 is a real number.”  

 
2. Moxley 180601 is based on Bender et al 2017 but the latter paper does not claim a proof of 

the Riemann Hypothesis. 

 
3. The main problem with Moxley 180601 is that its modification of Bender et al 2017 does not 

produce an eigenvalue equation with a solution that specialises to the Riemann Zeta Function. 

To describe this problem and some other problems with Moxley 180601, it is necessary to 

summarise the main result of Bender et al 2017 and how this is modified by Moxley 180601. 

 
§ 2   Preliminaries 

4. For brevity let, 

Q  ≡  Q(x)  ≡ 1 – exp(-i p̂) where p̂ ≡ i∂x 

P  ≡  P(x)  ≡  x̂  p̂  + p̂ x̂  where x̂ ≡ x 

λ  ≡  λ(z)  ≡ i(2z - 1) 

φ ≡ Q  

 ≡ (z,x) 

H(z, x)  ≡ “Hurwitz Zeta Function”  where z  ℂ(≠ 1) and x  ℝ( > 0)  . 

R(z)  ≡  H(z, 1) is the “Riemann Zeta Function” 

“H is Hermitian” means  (Hu,v) = (u,Hv) for all u,v : ℝ   ℂ where, 

H1.  (u,w) ≡ ∫
a

b
 u*v dx where * denotes conjugation of complex numbers , and  H2. u*v  has the 

same value at x = a and at x = b, and  H3. a,b  ℝ  { -, +}  (Ziock 1969, p.108).  
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§ 3   Summary of the Main Result in Bender et al 2017 

5. Let, 

A1.   Q-1PQ = λ  

A2.   (z,0) = 0 

A3.   Q-1PQ is not Hermitian  

A4.   x  ℝ(> -1)  and  z  ℂ1 (≡ ℂ with z ≠ 1 and  z ≠ -2n,  n = 1,2,3,…)   

and  : ℂ1 x ℝ(> -1)    ℂ  

 
6. Bender et al 2017 (p.2) shows that A1 implies (z,x) = - H(z, x+1) and consequently A2 is 

R(z) = 0 since (z,x) specialises to R(z)  when x = 0 and so (z,0) = - H(z, 1) = - R(z).  

 

7. Bender et al 2017 (p.2) appears to assume the only zeroes of R(z) determined by A2 are the 

nontrivial zeroes of R(z)  which is an implicit assumption that z ≠ -2n,  n = 1,2,3,… as per A4. 

 
8. A(1,2,3,4) would imply the Riemann Hypothesis if A3 was false, that is, if Q-1PQ was Hermitian, 

because then all the eigenvalues λ(z) would be real (e.g. Ziock 1969, p.108) and so Re(z) = ½. 

However Bender et al 2017 (p.1) notes that A3 is not false therefore A(1,2,3,4) do not imply 

the Riemann Hypothesis. 

 
9. The domains in A4 ensure that the solution, (z,x) = - H(z, x+1) of A1 is analytic and that the 

zeroes of R(z) = 0 per A2 are nontrivial zeroes. 

 
10. The main problem implying the Riemann Hypothesis from A(1,2,3,4) in Bender et al 2017 is 

that A3 is true, that is, Q-1PQ is not Hermitian. 

 
§ 4   The Main Problem in Moxley 180601  

11. In Moxley 180601, the A(1,2,3,4) above are implicitly replaced with, 

B1.   Pφ = λφ   

B2.   (Moxley 180601 has no equivalent of A2 because φ in B1 does not specialise to R(z) )   

B3.   P is Hermitian  

B4.   x  ℝ(>0)  and  z  ℂ  and  φ: ℂ x ℝ(>0)   ℂ 
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12. Moxley 180601 uses “s” for a member of ℂ instead of the “z” used in Bender et al 2017 but 

here “z” will generally be used except occasionally when it clearer to follow Moxley 180601. 

 
13. Moxley 180601 (p.3) modifies A1 to B1 by in effect writing, Q-1PQ = λ  as  PQ = λQ  then  

labelling φ ≡ Q  to give Pφ = λφ.  

 
14. The λ and Q commute because λ depends only on z and Q depends only on x. 

 

15. Moxley 180601 (p.3) states the domains are x  ℝ(>0)  and z  ℂ.  

 
16. That P is Hermitian, per B3, can be shown by comparing the inner products (Pu,w) and 

(u,Pw). Bender et al 2017 (p.2) merely notes that P is Hermitian. 

 

17. The main problem in Moxley 180601 is that the solution, φ, of B1 does not specialise to R(z) so 

Moxley 180601 can not imply the Riemann Hypothesis because there is no B2 corresponding to 

A2 and B(1,3,4) alone do not imply z must be a zero, trivial or nontrivial, of R(z).  

 

18. This differs from Bender et al 2017 in which the solution, , of A1 does specialise to R(z)  

per A2 and the zeroes of R(z)  per A2 are nontrivial per A4.   

 
§ 5   Some Other Problems with Moxley 180601  

§ 5.1   Failure to Solve B1: Pφ = λφ  

19. Moxley 180601 (pp. 4-7), attempts to solve the equation,  -2iħx ∂xx φs(x) = 
1
  tφs(x)  

which is B1 with P rewritten as -2iħx ∂xx , and φ as φs(x), and  λ as t.  

 

20. In Moxley 180601 (pp. 4,5), equation(1) above is rearranged to,  φs’ + 
1
x  

t
2iħ  φs  = 2   - 

1
2x  φs   

and equation(2) is then rewritten as, φs’ + k2 = 
3
 Q where k2 ≡  

t
2iħx  and Q ≡  - 

1
2x  φs  . 

 

21. Moxley 180601 (pp 5,6,7) attempts to solve equation(3) for φs using the Green’s Function 

Method and derives φs ≡ 0, for x  ℝ(≥1)  (Moxley 180601, p.7, (55)). 
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22. Moxley 180601 could have rewritten equation(2) in the form, y’ + ax-1 y = 
4
  0 where a is 

independent of x  ℝ(≠0). Equation(4) has the immediate solution, y = bx-a where  a,b  ℂ  

and both a,b are independent of x. Comparing equations(2,4) gives, y ≡ φs(x) and  

a ≡ ½ (1 – ħ-1) + s ħ-1 and b  ℂ  is arbitrary. 

 
23. Instead Moxley 180601 has tried to apply the Green’s Function Method to solving equation(3) 

but derives only the trivial solution φs(x) ≡ 0 of equation(2) and only for x  ℝ(≥ 1) (Moxley 

180601, p.7, (55)). The result, φs(x) ≡ 0 per (55), is because the expression derived for φs(x) 

has a factor,  t – x (
t2

x2 ) , which is zero when  is the positive real square root.  

 
24. Strangely, Moxley 180601 uses the expression for φs(x) in (55) when stating Theorem 7,  p.13 

but without noting φs(x) ≡ 0 per (55). The statement of Theorem 7 is also strange because it 

consists solely of statements prefaced by “let” and does not actually state a theorem. It is 

immediately followed by a proof that appears intended to show t = 0 when the inner product 

is (φ,φ) ≡ ∫
E
 φ*φ  dx where E ≡ ℝ /ℝ(-1,1).  

  
§ 5.2   Inaccurate and contradictory solutions of B1: Pφ = λφ   

25. In 8 of the 12 theorems in Moxley 180601, specifically Theorems(1,2,3,4,8,9,11,12), the 

solution of B1, Pφ = λφ, is given as φs(x) = x-s . This is closer to the non-zero solution of  

Pφ = λφ than φs(x)  ≡ 0 per (55) but it is still not the non-zero solution.   

 
26. The non-zero solution of B1, Pφ = λφ, is the solution of equation(4) in § 5.1 above and, as 

stated in § 5.1,  it is φs(x)  =  bx-a  where b  ℂ is arbitrary and independent of x, and,  

 a ≡ ½ (1 – ħ-1) + s ħ-1. 

 
27. Moxley 180601 does not explain the contradiction between the use of φs(x) = x-s in the 8 of 

the 12 theorems, and φs ≡ 0 per (55). 

 
§ 6   Why is there no evidence of independent expert review? 

 
28. Moxley 180601 contains no evidence, such as an acknowledgement, of independent  expert 

review. If his academic affilitation (Moxley 180601, p.1) is correct then presumably he has 
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contacts in academia so it seems reasonable to assume he could have found at least one 

suitably qualified person to review his proof. 

 
§ 7   Conclusion 

29. The claim in Moxley 180601 (p.19, remark 3) to have proved the Riemann Hypothesis, is false.  

 
30. The main problem with Moxley 180601 is that the solution, φ, of  B1, Pφ = λφ, does not 

specialise to R(z) unlike the solution, , of A1, Q-1PQ = λ,  in Bender et al 2017. Hence, in 

Moxley 180601, there is no B2 corresponding to A2, and B(1,3,4) alone are not sufficient to 

imply z is a zero, trivial or nontrivial, of R(z) and hence B(1,2,4) do not imply 

the Riemann Hypothesis. 
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