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In a Boolean ring with identity B, given {ai, a,, -+, ay, b} c B, we seek the conditions under which it

is possible to solve the following equation in the unknowns {Xl, X5, Xy } c B:

N

and to find at least one solution for every case in which a solution exists.

N
Proposition: A solution exists if and only if bH (1+ a, ) =0.
n=1

Proof: (:>) Suppose a solution {Xl,xz,---, XN} exists. Then

i=1

bﬁ(1+an):Zaixilﬂ[(1+an):é:xi (ai Nl (1+an)j:ZN:xi -0=0.

n=1 i=1 n=1 i n=
(<:) Conversely, suppose bﬁ (1+ a, ) =0. Then
n=1
b =b+bﬁ(1+an)=b+b+ba1+ZN:aibﬁ(l+aj)zba1+iaibﬁ(l+aj),
n=1 i=2 -l i=2
i—1

hence a solution {Xl,Xz,m,XN}g B isgivenby x, =b, X :bH(l+aj) fori=2,3,---,N.

j=1
Note: Given any solution set {Xl,XZ,-n,XN}gB, it follows that for any CceB,

{(1+ c+bc)x,(1+c+bc)x,, -+, (1+c+bc)x, } < B is also a solution. We may use an alternative

“vector” notation for this solution “space” as follows:

(X X0 Xy )+ €((1+D) %, (1+b) Xy, -+, (1+b) X ) = BN
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