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On the Calculus of Binary Arithmetics.
Part 11
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Summary. In this paper, we introduce binary arithmetic and its related
operations. We include some theorems concerning logical operators.
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The terminology and notation used in this paper are introduced in the following
articles: [4], [3], [2], and [1].

In this paper z, y, z denote boolean sets.

Next we state a number of propositions:
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true = x = x.
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false = x = true.
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r =z = true and —~(z = x) = false.
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—(r=y)=xA-y.

r = -z =z and ~(z = ) = x.
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true & x = x.

false & x = —x.
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xr <z = true and ~(z & x) = false.
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-z < = false.
zAlyez)=xA(-yVz)A(-zVy).
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y'mand’ z) =z A-yVaA -z
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z A (
x A (y 'mor’ 2) =x Ay A -z
zA(xAy)=zNy.
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(15) zA(zVy)=xVzAy.

(16) zA(zdy) =z A-w.

(17) zA(z=y)=xAy.

(18) zA(z&y)=xAy.

(19) z A (xz'nand’ y) =z A .

(20) x A (z 'nor’ y) = false.

(21) zV(y®z)=xzV-yAzVyA-z.

(22) zV(yez)=(@V-yVz)A(zV-zVy).

(23) zV (y 'mand’ 2) =2V -y V -z,

(24) zV(y 'nor’ z) = (zV-y)A(xV-z) and 2V (y nor’ z) = (y = 2)A(z = z).
(25) zV(zVy) =zVy.

(26) =V (z=y) = true.

(27) zV(zey =y==2.

(28) xV (x 'nand’ y) = true.

(29) zV (x'nor’ y) =y = x.

(30) z=ydz=—-xV-yAzVyA-z.

(3l) z=>yez=(-xzV-yVz)A(-xVyV-z).

(32) z=ymand z=-xV-yV -z

(33) z = ymor' z = (~xV-y) A(-zV -z) and z = y'nor’ z = (z =

—y) A (z = —z2).
) r=xAy=x=y.
) = xVy=true.
) T=rx®y=—xV-y.
) r=rx=>y=c=y.
)
)
)
)

w
3

r=>reoy=cr=>yandr=>rSy=c=1=7y.
x = x 'mand’ y = =(z A y).
x = x 'nor’ y = —x.
xz'nand’ (y = 2) = (~xVy) A (-2 V —z) and 2 'nand’ (y = z) = (v =
YA (x = —z2).
(42) z'nand’ (y < 2) =(x A (-yVz)A (-2 Vy)).
(43) x 'mand’ (y 'nand’ z) = (mx Vy) A (-z V z) and x 'nand’ (y 'nand’ z) =
(x=y)A(x=2).
(44) 2z 'mand’ (y 'nor’ z) = -x VyV 2.
(45) x 'mand’ z Ay = —(xz Ay).
(46) x 'mand’ (z®y) =2 =y.
(47) z 'nand’ (z = y) = =(z A y).
(48) z mand’ (x & y) = (z Ay).
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x 'mand’ (z 'nand’ y) =z = y.

x 'mand’ (z 'nor’ y) = true.

z'nor’ (y®dz)=-(xV-yAzVyA-z).

x'not’ (y< z)==((xV-yVz)A(xV-zVy)).
z 'nor’ (y 'mand’ z) = -z Ay A 2.

x 'nor’ (y 'mor’ z) =z AyV -z Az

x 'nor’ x Ay = -z

x 'nor’ (zVy)=-xA-y.

x 'nor’ (x ®y) =z A -y.

/

x 'nor’ (z = y) = false.

/

x 'nor’ (x 'mand’ y) = false.

/

(

(
x'not’ (r < y)=-xANy.

(
x 'nor’ (z 'nor’ y) = —x Ay.
rByNz=(xVyAz)A(—zV-(yAz)).
rTDrNy=xNy.
r@(xVy)=-zAy.
T A (B y) =T Ay.
zA=(z@y)=xANy.
rd(zdy) =y.
zA-(z=y)=xAy.
r@(x=y)=—xV-y.
A (r e y) =T Ay
zA-(x S y) = Ay
@ (z & y) =y
z® (x 'nand’ y) =z = y.
@ (x 'nor’ y) =y = x.
T A (r=y)=-xV-xAy.
Ay z)=-xA(yVz)A(-zVy).
Tz A (rey)="TAYyA(-TVy).
-z A (z 'nand’ y) = -z V -z A —y.
-z A (z 'nor’ y) = —x A .
—zV(r=y)=-zVy.
—zV(z ey =-xVy.
=z V (z 'nand’ y) = -z V —y.
-z @ (
-z @ (
—(r=y) =z Ay

rT=y)=xANy.
y=z)=xA(xV-y V-zAy.
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(86) —(r<y)=xA-yVyA .
87) —zd(rey) =yv.
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