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1. Introduction. In this note we will develop a unifying theory of 
collisionless «-body problems which includes both Newtonian and classi­
cal molecular forces. By using only differences to simulate physical con­
cepts and difference equations to determine dynamical behavior, the 
resulting theory will be completely arithmetic in nature. Thus, we will 
have the advantages of mathematical simplicity and computer compat­
ibility. The formulation will have special value for problems involving 
large amounts of energy, since it will be energy conserving. 

2. Basic concepts. For positive time step At, let tk = kAt, k = 0,1, 2 , . . . . 
At time tk, let particle Pt of mass mt be located at xik = {xitk,yifk,zitk\ 
have velocity vitk = (vitktX,vitkty,vitktZ), and have acceleration aik = 
(ai,k,x> ai,k,yi

 ai,k,z\ for i = 1, 2 , . . . , n. Position, velocity, and acceleration 
are assumed to be related by the fundamental formulas [2] : 

(2.1) {vitk+1 + vitk)/2 = (xUk+1 - xitk)/(At), 

(2.2) aifk = (vitk+1 - vitk)/(At). 

If Fitk = (FUkx, Fitkty, FitktZ) is the force acting on Pt at time tki then force 
and acceleration are assumed to be related by the discrete dynamical 
equation 

(2.3) Fitk = mtauk. 

The work Wt done by Fuk on Pt from initial time t0 to terminal time 
tN is defined by 

(2.4) ^ = Y H*iik+i -*!.*)-FiJ, 
k=0 

while the total work W done on the system from time t0 to time tN is 
defined by 

(2.5) W = £ Wi. 
i= 1 
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