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Joy Christian’s left handed and right handed bivector bases translated to the 
language of improper integrals. 
 

1. Let f  be a continuous real function on the interval (a !b)  

2. The open interval has two limits.  Let c !(a " "b)  such that 

(a !b) = (a ! !c]" [c ! !b)  
 
3. Then 
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The proof for the sum of integrals of adjacent intervals that supports this step 
assumes that adjacent intervals are closed at the adjacent point. 
 
Joy Christian’s adjacent intervals are open at the adjacent point, but the 
adjacent terms are both zero. 
 
 

4. Thus, the Christian integral of right hand and left hand bases looks like this: 
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5. Bell-Aspect predicts an average pair correlation of 50% on a closed interval [0,1]  
over an aggregate of time.  (The Joy Christian framework also predicts this fixed 
correlation.)  The inequality between integrals (LH < RH) only fails to make 
sense (because 0.5 is not contained in the closed interval [-1,0] until the union of 
LH and RH adjacent intervals form the closed interval [-1,+1]. 

 
6. The closed interval [-1,+1] is equivalent to the unbounded interval (!",+")when 

arbitrary boundary conditions are prescribed over the set of all real numbers. 
 

7. In the coordinate-free language of geometric algebra, no such boundary 
conditions can apply, and because the algebraic results are only + 1,  - 1 or 0, we 
can only speak of continuous functions in the union of half open intervals as 
described. 
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8. Thus, while we are guaranteed a fixed probability on the half open interval 
(0,+1] , equal to the closed interval [0,1], the probability on the adjacent interval 
[!1,0)  has to fluctuate, because there is no such closure, i.e., there is no negative 
probability for correlation of pairs of bipartite information (i.e., photon spin).  
This variability (3-valued results, - 1 , + 1,  0) implies analytical completeness.  
That is, we can recover probabilistic measures on the positive closed interval 
without sacrificing the continuous function geometry. 

 
9. A probabilistic result on the closed interval [0,1] assumes binary information a 

priori.  A measurement is either made, or not.  Applied to quantum mechanics, 

with bra-ket notation, ! ! , the state vector ! splits only two ways, 

0 1  
 

10.  QM assumes that all unmeasured information is nonlocal and nonphysical.  There 
is no local interval over which information can be distributed.  All outcomes are 
considered equally likely until measured. 

 
11.  No such assumptions of equally likely outcomes exist on an interval of 

continuous spacetime; they can only be assumed on a closed interval of arbitrary 
time determined by an ensemble of measures aggregated over time; i.e., 
statistically averaged on the fixed interval [0,1] to a single mean value. 

 
12.  The 3-valued outcome (in our considered case of bipartite information, i.e., 

photon spin, or many-valued in the case of an ensemble of particles) allows 
results  + 1, - 1 and 0.  So the fluctuating bivector basis of geometric algebra 
translated to the language of integrals may have the 0 or – 1 elements; the fixed 
basis may have the 0 or + 1 elements.  Because the integrals are unequal, there 

can be no probabilistic prediction of the form 0 1 .  That is, no equally likely 
outcomes of measurements performed “at a time.”   Results must be analyzed by a 

spacetime integral over an indefinite interval 
!"

+"

# without having to specify 

boundary conditions, and in the coordinate free geometry, we don’t. 
 

13.  Therefore, the hidden variable of EPR is geometric variability itself.  That is, 
spacetime is physically real and continuous, and the Lebesgue (real analytical) 
measure applies over an indefinite spacetime interval up to the cosmological 
initial condition.   The advancement of the mathematical methods due to Hestenes 
(geometric algebra extended to spacetime algebra) and Christian (geometric 

algebra applied to the topology of spacetime on S7 ) are entirely within 
Einstein’s tradition of mathematical completeness toward a final theory of nature. 

 


