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Theory of Computation, CSCI 438 spring 2022 

Deterministic Context-Free Languages, pages 130-135, March 7 

 

1. Define a DPDA for L={0n1n | n≥0} 

Begin by just defining a PDA and then massage it into a DPDA.  

 

Start with:  

 
 

This is not deterministic because in state 1 when I see a ‘0’. I must choose 

between consuming the 0 and staying in state 1, or moving into state 2. I don’t 

have the same problem in state 2 because which move is taken depends on what I 

see on the stack. It is only the one state that makes this non-deterministic.  

 

Here are my choices for transitions given that ={0,1} and ={$,0}: 

States\Inputs 0,$ 0,0 0, ε 1,$ 1,0 1, ε ε,$  ε,1 ε,ε 

0         1 

1   1      2 

2     2  3   

3          

 

I need to remove the transition with inputs:   (1, ε, ε).  

 

A good idea is to handle the empty string separately. I’ll make state 0 accepting.  

 

Since this is deterministic, I always need a place to go. I’ll add a dead state.  

 

Notice that we now consume a 0 while marking the bottom of the stack, so I need 

to remember to consume a 1 when popping the bottom of stack marker. (The 

DPDA shown below this one doesn’t consume a 0 while marking the bottom of 

the stack, however, it is ambiguous.)  
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Deterministic:  

 
 

Here is the PDA I might have tried, but it is not deterministic. The two transitions out of 

the 3rd state (ε,$ and 0, ε) are ambiguous.  

 

Not deterministic:  
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Problem 2.53 b. 

Show that the class of DCFL (or CFG) is not closed under intersection.   

 

Note that the following is a DPDA for L1 = {anbncm | n,m≥0} 

 
 

and the following is a DPDA for L2 = {ambncn | n,m≥0}.  

 
 

Suppose, by way of contradiction, DPDAs are closed under intersection. Then  

L1∩L2 = {aibjck | i,j,k≥0   (i=j    j=k)}  

is deterministic. However, while L1∩L2 is context-free.  

 


