
Sample Solutions for Chapter 3 
 
Exercise 1: Pushdown Automaton 
 
Draw the pushdown automaton for the grammar 

E = x | E "+" x. 

As in Section 3.1, specify how the input sentence x + x is parsed and which states are on the stack at each 
analysis step. 
 
Solution 
 
Pushdown automaton (PDA) 

 
 In state 1, E = x has been recognized. The PDA goes 1 edge back and continues in state 0 with E. 
 In state 4, E = E + x has been recognized. The PDA goes 3 edges back and continues with E. 
 
Analysis of the sentence x + x 
 
 0 shift with x to state 1 
 0 1 reduce x to E and go back 1 edge 
 0 shift with E to state 2 
 0 2 shift with + to state 3 
 0 2 3 shift with x to state 4 
 0 2 3 4 reduce E + x to E and go back 3 edges 
 0 shift with E to the stop state 
 0 stop 
 
  


