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Finite Automata MCQs

1. Which of the following is NOT a type of Finite Automata?
A) NDFA

B) DFA

C) PDA

D) 2-way DFA

Answer: C) PDA

Explanation: Finite Automata includes NDFA (Non-Deterministic Finite Automata), DFA
(Deterministic Finite Automata), and 2-way DFA (Two-Way Deterministic Finite Automata),
but not PDA (Pushdown Automata).

2. What is the primary difference between NDFA and DFA?

A) NDFA has multiple possible transitions for a given state and input symbol, while DFA has
only one.

B) DFA can have epsilon transitions, while NDFA cannot.

C) NDFA can recognize regular languages, while DFA cannot.

D) DFA is more complex than NDFA.

Answer: A) NDFA has multiple possible transitions for a given state and input symbol, while
DFA has only one.

Explanation: In NDFA, there can be multiple next states for a given state and input symbol,
while DFA has only one next state for each state and input symbol.

3. Which method is used to convert NDFA to DFA?
A) Subset construction

B) Union operation

C) Concatenation

D) Closure

Answer: A) Subset construction
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Explanation: Subset construction is a technique used to convert an NDFA to an equivalent
DFA.

4. Which theorem is used for minimizing automata machines?

A) Arden’s theorem

B) Myhill-Nerode theorem

C) Pumping lemma

D) Kleene’s theorem

Answer: B) Myhill-Nerode theorem

Explanation: The Myhill-Nerode theorem is used to minimize automata machines.

5. Arden’s theorem is related to which concept in automata theory?

A) Minimization

B) Determinism

C) Regular expressions

D) Closure

Answer: D) Closure

Explanation: Arden’s theorem deals with solving equations involving regular expressions and
closure properties.

6. Which operation in regular expressions represents combining two languages?
A) Intersection

B) Concatenation

C) Union

D) Closure

Answer: C) Union

Explanation: Union in regular expressions combines two languages into one.
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7. What does the intersection operation in automata theory represent?

A) Combining two languages

B) Finding common elements between two languages

C) Splitting a language into two parts

D) Merging two languages

Answer: B) Finding common elements between two languages

Explanation: Intersection operation finds the common elements between two languages.

8. Which operation in regular expressions represents sequential concatenation of two
languages?

A) Union

B) Intersection

C) Concatenation

D) Closure

Answer: C) Concatenation

Explanation: Concatenation combines two languages sequentially.

9. What does the closure operation in automata theory represent?

A) Combining two languages

B) Finding common elements between two languages

C) Concatenating two languages

D) Repeating elements of a language

Answer: D) Repeating elements of a language

Explanation: Closure operation repeats elements of a language zero or more times.

10. What is a 2-way DFA?
A) A DFA that can move in both directions on its input tape
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B) A DFA that can recognize non-regular languages

C) A DFA with two input tapes

D) A DFA with two starting states

Answer: A) A DFA that can move in both directions on its input tape

Explanation: A 2-way DFA is a deterministic finite automaton that can move in both directions
on its input tape.

11. Which of the following is NOT a step in converting an NDFA to a DFA using subset
construction?

A) Create an initial state for the DFA

B) Create states for each subset of states of the NDFA

C) Add transitions between states in the DFA

D) Remove unreachable states from the DFA

Answer: D) Remove unreachable states from the DFA

Explanation: In the subset construction process, removing unreachable states is not a step;
instead, it's part of DFA minimization.

12. Which theorem states that two languages are equivalent if and only if they have the
same set of minimal DFAs?

A) Myhill-Nerode theorem

B) Arden’s theorem

C) Kleene's theorem

D) Pumping lemma

Answer: A) Myhill-Nerode theorem

Explanation: The Myhill-Nerode theorem is fundamental in the theory of computation and is
used to characterize regular languages.
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13. Which operation in regular expressions represents repetition of a language zero or more
times?

A) Union

B) Intersection

C) Concatenation

D) Closure

Answer: D) Closure

Explanation: Closure operation repeats elements of a language zero or more times.

14. In the context of regular expressions, what does the Kleene star () represent?

A) Zero or more occurrences of the preceding expression

B) One or more occurrences of the preceding expression

C) Exactly one occurrence of the preceding expression

D) Optional occurrence of the preceding expression

Answer: A) Zero or more occurrences of the preceding expression

Explanation: Kleene star () represents zero or more occurrences of the preceding expression.

15. Which operation in automata theory represents the combination of two languages into
one language containing all possible combinations of strings from both languages?

A) Intersection

B) Concatenation

C) Union

D) Closure

Answer: C) Union

Explanation: Union combines two languages into one containing all strings from both

languages.
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16. Which of the following is a characteristic of a non-deterministic finite automaton (NDFA)?
A) Only one possible transition for each state and input symbol

B) Accepts only regular languages

C) Can have multiple possible transitions for a given state and input symbol

D) Cannot recognize the empty string

Answer: C) Can have multiple possible transitions for a given state and input symbol
Explanation: NDFA can have multiple possible transitions for a given state and input symbol.

17. Which operation in regular expressions represents the combination of two languages into
one language containing all strings that are in both languages?

A) Intersection

B) Concatenation

C) Union

D) Closure

Answer: A) Intersection

Explanation: Intersection combines two languages into one containing strings that are in both
languages.

18. What does the concatenation operation in automata theory represent?

A) Combining two languages

B) Finding common elements between two languages

C) Sequential combination of two languages

D) Repeating elements of a language

Answer: C) Sequential combination of two languages

Explanation: Concatenation represents the sequential combination of two languages.

19. Which theorem is used to prove that a language is not regular?
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A) Myhill-Nerode theorem
B) Pumping lemma

C) Arden’s theorem

D) Kleene's theorem
Answer: B) Pumping lemma
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Explanation: Pumping lemma is used to prove that a language is not regular by showing that

it does not satisfy the conditions of the lemma.

20. Which operation in regular expressions represents combining two languages and finding

common elements between them?
A) Intersection

B) Concatenation

C) Union

D) Closure

Answer: A) Intersection

Explanation: Intersection combines two languages and finds common elements between

them.
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