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Summary. In this paper, we have binary arithmetic and its related ope-
rations. We include some theorems concerning logical operators.

MML Identifier: BINARI_5.

The notation and terminology used in this paper have been introduced in the
following articles: [3], [4], [2], and [1].
Let x, y be boolean sets. The functor x 'nand’ y is defined as follows:
(Def. 1) 2 'nand’ y = —(x A y).
Let us note that the functor x 'nand’ y is commutative.
Let , y be boolean sets. Note that x 'nand’ y is boolean.
Let z, y be elements of Boolean. Then x 'nand’ y is an element of Boolean.
Let x, y be boolean sets. The functor x 'nor’ y is defined by:
(Def. 2) 2 'nor’ y = —(x Vy).
Let us note that the functor x 'nor’ y is commutative.
Let x, y be boolean sets. Note that z 'nor’ y is boolean.
Let z, y be elements of Boolean. Then x 'nor’ y is an element of Boolean.
Let z, y be boolean sets. The functor x 'xnor’ y is defined as follows:
(Def. 3) 2 'xnor’ y = —(z ®y).
Let us observe that the functor x ‘xnor’ y is commutative.
Let x, y be boolean sets. Note that z 'xnor’ y is boolean.
Let x, y be elements of Boolean. Then x 'xnor’ y is an element of Boolean.
In the sequel x, y, z, w are boolean sets.
The following propositions are true:
(1) true 'mnand’ x = —x.
(2) false 'nand’ x = true.
(3) «’'nand’ x = -z and —(z 'nand’ z) = .
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—(x 'mand’ y) =z A y.

x 'nand’ —~z = true and —(z 'nand’ —x) = false.

x'nand’ y Az ==(z Ay Az).

x 'mand’ y A z = 2 Ay 'nand’ z.

x 'nand’ (y V 2) = —(z Ay) A =(z A 2).

x'nand’ (y®z)=x ANy Az

true 'nor’ x = false.

false 'nor’ x = —uz.

x 'nor’ x = -z and —(z 'nor’ x) = x.

=(z 'nor’ y) =x Vy.

x 'nor’ —x = false and —(x 'nor’ —x) = true.

z'nor’ yAz=-(xVy)V-a(zVz).

x'nor’ (yVz)==(xVyVz).

true 'xnor’ x = x.

false 'xnor’ x = —x.

x "xnor’ x = true and —(x xnor’ x) = false.

=(z 'xnor’ y) =z B y.

x 'xnor’ -z = false and —(z 'xnor’ —x) = true.
rey=zifa ANy € 2.

rey=(x=y) AYy=u7x).

r <y =true iff x = y = true and y = x = true.

If x = y = true and y = = = true, then z = y.

If = y = true and y = z = true, then = = z = true.

If x &y = true and y < z = true, then z < z = true.

T =y=-y= .

TEy="xsS Ty

If x & y = true and z < w = true, then x A z & y A w = true.
If r &y = true and z & w = true, then r = 2z & y = w = true.
If x &y = true and z & w = true, then 2 V z & y V w = true.
If x & y = true and z < w = true, then x & z & y < w = true.
If x = true and © = y = true, then y = true.

If y = true, then x = y = true.

If —x = true, then z = y = true.

T = T = true.

If x = y = true and x = —y = true, then —x = true.

-r = T = T = lrue.

r=y=(yAz)=-(xAz)=true.
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T=Y=>Y=2=T=2z=1Irue.
If x = y = true, then y = 2z = = = 2z = true.

N
w N

Y= =1y =Ilrue.
T=yY=>z2=Yy=z2=Ilrue.
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Y=y=T =T =I1rue.

2= Y=>Tr=Y=> 2= =I1rue.
Y=>2=>T=>Yy=>T=z=1Irue.
Y=>y=z=y=z=1lrue.
T=Y=>2=>T=Yy=>T=2z=1Llrue.
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If x = true, then x = y = y = true.
If z= y = = = true, then y = z = = = true.
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If z = y = x = true and y = true, then z = x = true.
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If z = y = o = true and y = true and z = true, then z = true.
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If y = y = 2z = true, then y = z = true.
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If x =y = z=true, then x = y = = = z = true.
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