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0 Notation

The following notation is used for Boolean algebra on

this page, which is the electrical engineering notation:

False 0
True 1
NOTz =z
rANDy z -y
xORy =z +vy
xXORy =60y

1 Basic laws

1.0 Constants

NOT: AND: OR:

0= 0-0=0 0+0=0

1=0 0-1=0 0+1=1
1-0=0 1+0=1
1-1=1 141 =1

1.1 Constant and variable

NOT: AND: OR:

(None) 0-z =20 O+z =12
l-z == 1+ =1

XOR:
0p0 =

01
1®0

161 =

XOR:

0Oz =
1oz =

O = = O

The precedence is
AND (high), XOR (medium), OR (low).

Examples:

z+y-z means z + (y- 2)
z®y-z means z & (y- 2)
z+y®z means z + (y D 2)



1.2 One variable

NOT: AND:

7 — TxT = T
z-x =0

1.3 XOR

OR: XOR:

r+xr=x xzdx =0
z+zrz =1 zdx =1

XOR can be defined in terms of AND, OR, NOT:

t®y = (z-y)+ (z-y)

t®y = (z+y) - (z+9y)

@y = (z+y) (z-y)

1.4 Various

Commutativity
AND z-y=y-x
OR r+ty=y+=z
XOR zoy=ydz

Associativity Distributivity

(z-y)-z2=2z(y 2) z-(y+z) = (z-y) +(z-2)
(z+y)+z=z+@y+2) z+(y2) =@ty (z+2)
(z@y) @z =20 (ydz2) z-(y&2) = (z-y)®(z-2)

1.5 De Morgan’s laws




2 Redundancy laws

The following laws will be proved with the basic laws.

Counterintuitively, it is sometimes necessary to complicate the formula before simplifying it.

2.0 Absorption

T+z-y==x z-(z+y ==
Proof: Proof:

z+z-y z-(z+y)
=z-14+z-y = (z+0) - (z+vy)
=z-(1+y) =z+(0-y)
=z-1 =z+0

=z =z

2.1 (No name)

zT+z-y=xz+y z-(z4+y =z-y r-y+zr-y==z (z+y) - -(z+y) ==

Proof: Proof: Proof:
T+zT-y z-(z+vy) zy+z-y
=(z+2)-(z+y) ==z-T+z-y =z-(y+y)
=1-(z+vy) =0+z-y =x-1
=z+y =z-y ==

2.2 Consensus

T Y+x-z+y-z=c-y+x-2
Proof: Proof:
T y+xr-z+y-z
= (z+y
= (z+y

=z-y+z-z+(z+2z)y-z

Proof:
(z+9)- (2 +)
=z+(y-y)
=x+0

(z+y)-(2+2)-(y+2) = (z+y) (2 +2)

(z+y)-(@+2) (y+2)
) (Z+2)-(0+y+ 2)

Y- (z+2)-(z-z+y+2)
=(z+y)-(z+2)-(z+y+2) - (T+y+2)
- (z+y+z2)-(z+2) - (z+y+2)
=(@+y+0)-(z+y+2)-(x+0+2)-(+y+2)
=(z+y+0-2)-(z2+2+0-y)

=z-y+tzr-z+xz-y-z2+zc-y-z

=z yt+zx-y-z+z-z+zc-y-z = (x+y

=z yl4+z-y-z+z-1-24+2-y-2

=z-y-1l+2)+z-2-(1+vy)

=z-y-l+z-2-1 = (z+y+0) - (z+2+0)
=z-y+z-2 =(z+y) (z+2)



