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Final Exam. : : Trimester: Fall 2018 
 

Course Code: CSI 233 Course Title: Theory of Computing 

Total Marks: 40  Duration: 2:00 hours 
 

Answer all the questions. Figures are in the right-hand margin indicate full marks. 

   

1. a) Design a Push Down Automata (PDA) for the given language - 

L =  {𝑎𝑖𝑏𝑗𝑐𝑘 𝑑𝑚|  𝑖 + 𝑗 = 𝑘  𝑎𝑛𝑑  𝑖, 𝑗, 𝑘, 𝑚 > 0  }. 

[4] 

 b) Now write the components of your designed PDA. [2] 

 c) Write Instantaneous Description (ID) for the string aaabccccd for this PDA.  [2] 

2. a) 𝑆 → 𝐴𝐵|𝐶 

    𝐴 → 𝑎𝐴𝑏 | 𝑎𝑏 

    𝐵 → 𝑐𝐵𝑑 | 𝑐𝑑 

    𝐶 → 𝑎𝐶𝑑 | 𝑎𝐷𝑑 

    𝐷 → 𝑏𝐷𝑐 | 𝑏𝑐 

Can the string ‘aabbccdd’ be derived from the above Context Free Grammar? 

If yes, show the leftmost and rightmost derivation. Is the leftmost derivation 

unique? If not, show the other leftmost derivation. 

[2+2+1] 

 b)  𝑆 → 𝐴𝐵𝐴 

     𝐴 → 𝐴𝑎| ∈ 

     𝐵 → 𝑏𝐵|  ∈ 

Is the grammar ambiguous? Justify your answer with a suitable example. 

(Give parse trees) 

[3] 

3. a) Design a Context Free Grammar (CFG) for the given language – 

L =  { 𝑎𝑖𝑏𝑗𝑐𝑘| 𝑖, 𝑗, 𝑘 > 0 𝑎𝑛𝑑  𝑖 = 𝑗 }. 

Now write the components of the CFG. 

[3+1] 

 b) Design a CFG for any valid decimal numbers.  

            Accepted: +3.54, -4.26   Rejected: +2. , 7. 

[2] 

 c)   Find the language of the CFG. 

S → aaSB| aB 

B→ b 

[2] 

4. a) Convert the following CFG to Chomsky Normal Form: 

𝑆 → 𝐷𝐵𝐶 | 𝐵𝑎 
𝐵 → 0𝐵1 | 01 | 𝜀 
𝐶 → 𝑎𝐶𝑏 | 𝑎𝐶 | 𝐵𝑏 
𝐷 → 𝑏𝐷 | 𝐷 

[4] 

 b) Convert the following CFG to Chomsky Normal Form: 

𝑆 → 𝑎𝑋 | 𝑏𝑌 | 𝑏 | 𝑍𝑍𝑐 
𝑋 → 𝑌𝑎𝑎 | 𝑎𝑏𝑍 | 𝜀 
𝑌 → 𝑏𝑋𝑋𝑏 | 𝑎𝑏 | 𝑐𝑍 
𝑍 → 𝑎 | 𝑏 | 𝑋𝑍 | 𝜀 

[4] 

5. a) Design Turing Machine for odd length palindrome. Also write the 

components of the Turing Machine. 

[3+1] 
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 b) Determine the language for the following Turing Machine 

 

 

 

 

 

 

 

 

 

 

 

 

 

Here, ∆ represents the blank symbol. ha is the accepting state. 

[2]  

 c) Check whether the following strings are accepted by the given Turing 

Machine. 

 
 

i) 0101010110101010 

ii) 00001111 

iii) 1111000010 

iv) 1110011 

[2] 

 


