  CS375 Homework Assignment 5 (40 points)
Due date: 10/16/2025
                   
1. (2 points)
In the following four cases, which one is the correct representation of the relationship between the set of Regular Languages (RL) and the set of Context-Free Languages (CFL), and also the memberships of the Python and C/C++ programming languages with RL and CFL?

[image: ]

Put your answer in the following blank.  






                   
2. (4 points)
The language accepted by the final-state PDA shown in Fig. 1 below is:

                                            (2 points)


   [image: ] 

The language accepted by the final-state PDA shown in Fig. 2 is: 

                                               (2 points)




3. (4 points)
If the language accepted by the following final-state PDA is:

   { 

  [image: A diagram of a complex function

AI-generated content may be incorrect.]   

then what is the language accepted by the following final-state PDA?
     [image: A diagram of a mathematical equation

AI-generated content may be incorrect.]
   Put your answer in the following text box.

  

 

4. (6 points)
To convert a final-state PDA to an empty-stack PDA, we put it between a new start state S and a new state E and define some new edges and new transition instructions for the new edges. For instance, for the final-state PDA shown in Fig. 1 of Question 2, we would get the following empty-stack PDA. Fill out the blanks in the following figure.

[image: ]




           
5. (8 points)
The language generated by the following C-F grammar
   
is . To transform the above C-F grammar to a one-state empty-stack PDA so that the accepted language of the PDA is the same as the language generated by this C-F grammar, we need to construct a set of specific instructions for this PDA. Four instructions have already been constructed below. Construct the remaining instructions for this PDA in the following blanks. You might not need all the provided blanks.
[image: A screenshot of a music sheet

Description automatically generated]








                                                             
6. (16 points)
Given the following empty-stack PDA,
[image: A diagram of a fan

Description automatically generated]

check if the strings ba, bc, Ʌ and d would be accepted by this PDA. Show your work (using instantaneous descriptions) in the following three tables, respectively. You need to create/use your own text boxes for your work in the tables.

Note that the key here is, whenever the top symbol of the stack is a nonterminal, if the next input symbol to be processed is not a Ʌ then you put a Ʌ in front of the un-consumed portion of the input string so you can apply one of the seven instructions of the form “” to replace the top symbol of the stack with a sequence of terminals and/or nonterminals.

    [image: A table of lined paper with red lines

Description automatically generated]

    [image: A table of text with red lines

Description automatically generated with medium confidence] 

    [image: A close-up of a table

Description automatically generated]


· Solutions must be typed (word processed) and submitted both as a pdf file and a word doc file to Canvas before 23:59 on 10/16/2026.
· Don’t forget to name your files as
CS375_2026f_HW5_LastName.docx / CS375_2026f_HW5_LastName.pdf
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