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1.(a) Define the following with examples: i) Alphabet ii) Language iii) Power of 
alphabet.  
 

i) Alphabet 

Definition:​
 An alphabet is a finite set of symbols or characters from which strings (words) 
can be formed in a formal language or system. 

Example: 

●​ The English alphabet: {a,b,c,…,z}\{a, b, c, \ldots, z\}{a,b,c,…,z}​
 

●​ A binary alphabet: {0,1}\{0, 1\}{0,1} 

ii) Language 

Definition:​
 A language over an alphabet is a set of strings (finite sequences) composed of 
symbols from that alphabet. A language can be finite or infinite. 

Example: 

●​ Over the alphabet {a,b}-a language could be the set of all strings with even 
length: {ϵ,ab,ba,aabb,bbaa,…},{ϵ,ab,ba,aabb,bbaa,…} 

iii) Power of Alphabet 

Definition:​
 The power of an alphabet (also called the cardinality of the alphabet) is the 
number of distinct symbols in the alphabet. 

Example: 

●​ The English alphabet has a power of 26 because it contains 26 letters.​
 

●​ The binary alphabet {0,1}\{0,1\}{0,1} has a power of 2. 
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1.(b) Design a DFA from the given NFA using a subset construction method. 
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2 Design DFA for the following epsilon NFA 
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3(a) Construct epsilon NFA for the given Regular expression 
(i)​a+ba*      (iii) (00)* 1 (11)* 
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3.(b) Find the regular expression for the following DFA using state elimination method. 
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4.(a) State and prove that pumping lemma for Regular language. Prove that the 

language L= {0n 1n   /n>=1}is not regular 
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Proof that the language L= {0n 1n   /n>=1}is not regular 
Proof by contradiction :  
Let's assume that L is regular. 

1.​ Given n>=1. 
2.​ Let choose w =  0n 1n   such that |w|= 2n>=n. 
3.​ Using pumping lemma, given partition  

w= xyz 
Such that |xy| <= n and  
                |y| > 0 
Consider the string      
 
   000000…..0   1111….1  
       Xy                    z 
Where x= 0^m and y=0^l 
The string x and y consists of only 0’s.  |xy|<= n 

4.​ Let select k=0  
xy^0z = xz  
          = 0^(n-l) 1^n = 0^m 1^n 
Where m = n - |y| 
               = n-l != n. 

  Therefore, xy^0z not belongs to L  
=> L is not regular.  

4.(b)  Define Regular expression. Write the regular expression for the following 
languages: 
a. Strings of a’s and b’s starting with a and ending with b. 
b. L = { an bm | (n + m)  is even} }. 
Solution:  

A regular expression (RE) is a symbolic notation used to describe a regular 
language. It defines a set of strings over a given alphabet using operators like: 

●​ Concatenation: ababab means "a followed by b"​
 

●​ Union (or): a+ba + ba+b or a∣ba \mid ba∣b means "a or b"​
 

●​ Kleene star: a∗a^*a∗ means "zero or more occurrences of a"​
 

●​ Parentheses for grouping: (a+b)∗(a + b)^*(a+b)∗ 

 
a.​  ​a(a+b)*b 
b.​ (aa)*(bb)*  + a(aa)*b(bb)* 
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5 Minimize the following DFA using table filling method. 
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6 Define CFG with tuple components? Derive the derivation tree for the following 
CFG   
S � aSb 
S � € 
S � SS 
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ii) Define Ambiguous grammar with one example? 
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