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Basic Rules of Boolean Algebra

Notes: 
· X, Y, and/or Z can represent a single variable or a combination of variables.
· Several alternate ways of indicating negation (or inversion):
 _                             _____
 X = X' = -X  and similarly,   (Y+Z) = (Y+Z)' = -(Y+Z)
1) [AND]  X · 0 = 0     X · 1 = X      X · X = X
         _
     X · X = 0   or  X · X' = 0   or  X · (-X) = 0
                                    _             _          _
2) [NAND]  X nand 0 = 1  X nand 1 = X  X nand X = X   X nand X = 1 

3) [OR]  X + 0 = X      X + 1 = 1      X + X = X
             _
         X + X = 1  or  X + X' = 1  or  X + (-X) = 1  
                    _                            _         _ 
4) [NOR]  X nor 0 = X   X nor 1 = 0    X nor X = X   X nor X = 0
                                 _                       _
5) [XOR] X xor 0 = X   X xor 1 = X   X xor X = 0   X xor X = 1 
                     _                                  
6) [XNOR] X xnor 0 = X   X xnor 1 = X   X xnor X = 1  X xnor X = 0 

7)   X + Y = Y + X
 commutative law
8)   X Y = Y X
 commutative law

9)   X + (Y+Z) = (X+Y) + Z = X+Y+Z    associative law
10)   X(YZ) = (XY)Z = XYZ
    associative law

11)  a) X(Y+Z) = XY + XZ
distributive law
     b) (W+X)(Y+Z)=WY+XY+WZ+XZ
distributive law

12)  X + XY = X
            _
13)  a) X + XY = X + Y    or   X + X'Y = X + Y
         _        _
      b) X + XY = X + Y    or   X' + XY = X' + Y
      ____   _ _
14)  (X+Y) = X·Y  or  (X+Y)' = X'·Y'    DeMorgan's Theorem
      ____   _ _
15)  (X·Y) = X+Y  or  (X·Y)' = X'+Y'    DeMorgan's Theorem

        __
        __
        X = X   or  X''= X  or -(-X)= X
double negation
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