Useless productions and reduced grammars (1)
For a grammar to be of practical value, especially in the automatic construction of parsers and compilers, it should not contain superfluous rules that cannot be used in parsing a sentence. 
An example of a grammar with useless productions is 

     G  =  { N , T , S , P }

     N  =  { A , B , C , D }

     T  =  { a }

     S  =  A
     P  =  A    aA         

(1)
         
   A    D                 
(2)
             A    B                 
(3)
             D    aD                
(4)
             B    a                 
(5)
             C    aa                
(6)
The useful productions are (1), (3) and (5). 
Production (6) ( C    aa ) is useless, because C is non-reachable or non-derivable - there is no way of introducing C into a sentential form (that is,  S >* C for any  , ). 
Productions (2) and (4) are useless, because D is non-terminating - if D appears in a sentential form then this cannot generate a terminal string (that is,  D >*   for any    T*). 

A reduced grammar is one that does not contain 
· non-terminals that can never be reached from the start symbol
· non-terminals that cannot produce terminal strings 

