Unsuccessful Top-down Parsing (5)
     P = A  (  Ba   
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If we try to parse the string   a   we may come unstuck 

            Sentential form   S = A         
Input string   a 

            Sentential form   Ba              
Input string   a 
As we are working from left to right and have a non‑terminal on the left we substitute for   B  to get

            Sentential form   aba              
Input string   a 

which is clearly wrong.  

We should have used (3), not (2), but we had no way of telling this on the basis of looking at only the next terminal in the input. 

This situation is called the null string problem, and it arises only for productions which can generate the null string.  

We might try to rewrite the grammar to avoid  ‑productions, but that is not always necessary.

