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Summary. In this paper, we have binary arithmetic and its related operations. We
include some theorems concerning logical operators.
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The articles|[3],[[4],[[2], and ][1] provide the notation and terminology for this paper.
Letx, y be boolean sets. The functofnand y is defined by:

(Def. 1) x’'nandy = —(xAY).

Let us notice that the functer’'nand y is commutative.
Letx, y be boolean sets. Note thatnand y is boolean.
Letx, y be elements dBoolean Thenx’nand y is an element oBoolean
Letx, y be boolean sets. The functofnor y is defined by:

(Def.2) x'nor y=—(xVy).

Let us observe that the functefnor' y is commutative.
Let x, y be boolean sets. One can check thator' y is boolean.
Letx, y be elements dBoolean Thenx’nor y is an element oBoolean
Letx, y be boolean sets. The functofxnor' y is defined by:

(Def. 3) x'xnor' y=—(xa@y).

Let us observe that the functefxnor' y is commutative.
Letx, y be boolean sets. One can verify tléknor' y is boolean.
Letx, y be elements dBoolean Thenx’xnor yis an element oBoolean
In the sequek, vy, z, w denote boolean sets.
The following propositions are true:

(1) true’nand x= —x.

(2) false’nand x = true.

(3) x’nand x = —-xand—(x'nand x) = x.

(4) —(x'nandy) =xAYy.

(5) x’nand —x = true and—(x’nand —x) = false
(6) x'nandyAz=-—(XAyAz).

(7) x'nandyAz=xAy’nand z
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x'nand (yVz) = -(XAy) A=(XAZ).

x'nand (y®z) =xAy & XAz

true’nor x = false

false’nor x = —x.

x’nor x = -xand-(x'nor x) = x.

=(x'nor' y) =xVy.

x'nor —x = falseand—(x'nor —x) = true.

x'nor yAz=—=(xVy)V-(xVz).

x'nor (yVz) =—=(xVyVz).

true’xnor x = x.

false’xnor x = —x.

x'xnor x = trueand—(x 'xnor x) = false

—(x’xnor' y) = xay.

x'xnor —x = falseand—(x 'xnor —x) = true.

XEy=ziff XAyEz

XSy=X=Yy)A(y=X).

X< y=trueiff x=y=trueandy = x = true.

If x=y=trueandy = x = true, thenx=y.

If x=y=trueandy = z=true, thenx = z=true.

If X< y=trueandy < z=true, thenx < z=true.
X=Yy=-y= X

X&y=-X& Y

If X< y=trueandz < w = true, thenxAz< yAw = true.
If X< y=trueandz< w = true, thenx = z< y = w=true.
If X< y=trueandz < w = true, thenxVv z< yVvVw= true.
If X< y=trueandz< w = true, thenx < z< y < w=true.
If x=trueandx =y = true, theny = true.

If y =true, thenx =y =true.

If =x =true, thenx =y =true.

X=X = true.

If x =y =trueandx = -y = true, then—x = true.

—-X= X= X=true

X=Yy=(yAz) = -(XA\Z) =true.

X=y=Yy=2Z=X=2z="1rue
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(42) Ifx=-y=true, theny=z= x=z=true.

(43) y=x=y=true

(44) x=y=z=>y=z=true

(45) y=y=x=x=true.

(46) z=y=x=y=2z=x=true

47) y=z=x=y=x=z=true

(48) y=y=z=y=z=true

(49) x=y=z=Xx=y=Xx=2z=true

(50) Ifx=true, thenx=y=y=true

(51) Ifz=y= x=true theny=z= x=true.

(52) Ifz= y= x=trueandy = true, thenz= x = true.
(53) Ifz= y= x=trueandy = true andz = true, thenx = true.
(54) Ify=y= z=true theny= z=true

(55) Ifx=y= z=true thenx=y=x=z=true
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