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THE FORMULA FOR THE ALGEBRA OF CONSIDERATIONS IS MUTUALLY EXCLUSIVE

ONE OF THE WAYS TO CHECK THAT
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Note: This article makes it easy to check that the formula of the algebra of reasoning
is mutually strong.
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Several dizyunctive normal forms (conjunctive normal form) may exist for a single
formula of feedback algebras. For example , the (Xv y)(X\/ Z) formula can be
brought to the following, xvyz, XV XY V XZ Vv YZ dizyunctive normal forms. These
are derived from the application of distributivity and idempotence laws.

To describe the formulas in a one-valued normal form, the so-called perfect
dizyunctive normal form and perfect conjunctive normal form (perfect dizyunctive normal
form and perfect conjunctive normal form) are used.

n  X,X,,..X, of elementary considerations

X7V XS Ve X (1)

elementary dysfunctions and

XTEAXSE A AXT (2)

let be given elementary conjunctions.

Definition 1. (1) elementary dizyunction(2) Elementary conyunction) is said to be
pure elementary dizyunction (elementary conyunction)so that and only then, when in the
expression of (1) (of(2)) each elementary reasoning x; has participated once.

For example, the elementary disjunctions x,vX,vX, and x vX,vX, and the
elementary conjunctions X, X, X, and X, x, X, are said to be the correct elementary

disjunctions and elementary conjunctions, respectively.
Definition 2. (1) elementary disjunction ((2) elementary conjunction) is said to be a
complete elementary disjunction (elementary conjunction) with respect to Xx;,X,,...,X,

propositions, when each of the X, X,,...,X, propositions is involved in their expression only

once.
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For example. Elementary disjunctions x, v X, v X, and x, v x, v X; and elementary

conjunctions x, x, x; , Xlxzx_33re complete elementary disjunctions and elementary
conjunctions with respect to propositions X, X,, X;.

Definition 3. A disjunctive normal form (conjunctive normal form) is called a
perfect disjunctive normal form (perfect conjunctive normal form) if the disjunctive normal
form (conjunctive normal form) expression does not contain the same elementary
conjunctions (elementary disjunctions) and all elementary conjunctions (elementary
disjunctions) if correct and complete.

For example. The disjunctive normal form xyzvXxyzvxyzvxyz is a perfect
disjunctive normal form with respect to propositions X,y,z. (XvYy) (XvY) (>_(vy)
conjunctive normal form x,y is a perfect conjunctive normal form with respect to
propositions.

Theorem 1. In order for arbitrary two formulas fl(X1’X21X3"'Xn) and

f2 (X11 X5, X3...Xn) of the algebra of considerations to be equally strong, it is enough
that their perfect conjunctive normal form fl (Xl’ X5, X3...Xn) and

fz*(Xl, X5, X3...Xn) (perfect disjunctive normal form) are mutually equal.
Proof. Let fl(Xl, X2,X3...Xn) and f2 (Xl, X5, X3...Xn) be the formulas of the

reasoning algebra, and let their perfect conjunctive normal form be equal to
fl (Xl, X2,X3...Xn) and fz (Xl,Xz,X3...Xn), respectively. According to the
condition, equality of fl (X1, X2,X3...Xn) = f2 (X1’ X5, X3...Xn) is appropriate. As

we know, the formula and its perfect conjunctive normal form are equivalent.
That is,

FL(X X0 X50.X,) = fl*()(l,XZ,X3...Xn)
fo (% %, Xg.0.X,) = fz*(xv X1 X3-:-X,)

equalities are appropriate. It can be seen that

fl(xi’ X2,X3...Xn) = fZ(Xl’ X2 X3"'Xn)

equality is appropriate.

Example. Prove that the formulas fl(X, Y, Z,t) =VyZv Xzt v yzt v Xyt and

fl(X, Y, Z,t) =VYZvVv XZt v Xth V Xth of the algebra of reasoning are equally

strong.
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Solution: we find the perfect conjunctive normal form of the formula

f(X,y,2,t) = yz v xzt v yzt v xyt and
f.(X,y,2,t) = yzv Xzt v Xyzt v xyzt.

f7(X,y,2,t) =Xyzt v Xyzt v Xyzt v Xy zt v Xyzt v Xyzt v
vXYzt v xyzt

£, (X,y,2,t) = Xyzt v Xyzt v Xyzt v Xy zt v Xyzt v Xyzt v
VXYzZt v xyzt

It can be seen from the found perfect conjunctive normal formulas that

£ (x,y,z,t)=f, (X, y,2,t)

equality is appropriate.

f,(x,y,z,t) = f,(X,y,2,1)

than that it follows that equality is appropriate.
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