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THE well-known relativistic wave equation for an electron1 was derived by 
Dirac by factorising a second order equation into two linear equations. 
It is the object of the present note to point out that the Dirac equation is 
simply the eigenvalue equation of the magnitude of the momentum four- 
vector, and that one can derive it by expressing the magnitude of the momentum 
vector in terms of its four components. 

The above idea enables one to generalise the Dirac equation and obtain 
a relativistic equation for systems containing several electrons. In Section 3, 
we have given the wave equation (Equation 16) for a system composed of 
several particles and this is very similar in form to the Dirac equation. 
Relativistic wave equations for a system of two electrons have previously 
been given by Eddingt~n,~ Gaunts and Breit6 of which the one given by Breit 
is the most satisfactory. By replacing the velocities v1 and vlI of the electrons 
by the spin matrices - cal and - cal' in a Hamiltonian given by Darwin,Q 
Breit was able to obtain an approximate wave equation for two-electron 
systems. I t  is shown in Section 4, that Equation (16) leads to the Breit 
equation when it is represented in the product space of the two electrons. 

Before proceeding further, we first state a result which was first proved 
by Wey16 for a vector in a n-dimensional space and which we shall apply 
presently. 

+ 
(a) Lemma.-Let (xl, x2, . . ., xn) be the co-ordinates of a vector r 

in an Eucledian space with reference to a system of orthogonal axes, and 
let r = (x12 + xZ2 + . . + xnYf denote the ' magnitude ' or ' length ' of 
the vector r, Then 
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