Multiple Choice Q&A

What is the primary function of a Pushdown Automaton (PDA)?
a) To recognize context-free languages

b) To process deterministic languages only

c) To simulate Turing machines for all types of languages

d) To eliminate non-determinism from computational models

Answer: a) To recognize context-free languages

How do PDAs and Context-Free Grammars (CFGs) relate?

a) PDAs can only simulate CFGs, not replicate their functionality

b) There is no recognized relationship between PDAs and CFGs

c) PDAs and CFGs are equivalent in terms of the languages they can represent
d) CFGs are used to optimize PDAs for better performance

Answer: ¢) PDAs and CFGs are equivalent in terms of the languages they can
represent

What does acceptance by empty stack imply in a PDA?

a) The PDA accepts a string if the stack is empty after reading the last symbol
b) The PDA rejects all inputs that lead to an empty stack

c) Acceptance is determined by the state, not the stack condition

d) The stack cannot be empty at any point during computation

Answer: a) The PDA accepts a string if the stack is empty after reading the last
symbol

What is the purpose of Chomsky Normal Form in context-free grammars?
a) To simplify parsing by reducing the grammar to a binary tree structure
b) To eliminate non-determinism from grammars

c) To convert context-free grammars into regular expressions

d) To enable the grammar to generate an infinite number of strings



Answer: a) To simplify parsing by reducing the grammar to a binary tree
structure

How does the Pumping Lemma for Context-Free Languages help in language
analysis?

a) It provides a method to convert context-free languages to regular languages
b) It offers a way to demonstrate that a language is not context-free

c) It proves that all languages can be pumped to context-free languages

d) It simplifies the grammar to its most basic form

Answer: b) It offers a way to demonstrate that a language is not context-free

Which property is NOT a closure property of context-free languages?
a) Union

b) Intersection

c) Concatenation

d) Kleene star

Answer: b) Intersection

What is the fundamental concept of a Turing Machine?

a) A device that can solve any problem given enough time and resources
b) A theoretical model for deterministic finite automata

c) A machine that relies on pushdown automata for computation

d) An early form of modern digital computers

Answer: a) A device that can solve any problem given enough time and
resources

Which of the following problems is undecidable?
a) Determining if a CFG generates a particular string
b) Finding the shortest string accepted by a PDA

c) Deciding if a Turing machine halts on all inputs
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d) Checking if two PDAs accept the same language

Answer: ¢) Deciding if a Turing machine halts on all inputs

What does it mean for a language to be recursively enumerable?

a) It can be fully listed out by a deterministic finite automaton

b) It is recognized by a Turing machine that always halts

c) It can be recognized by a Turing machine, possibly without halting
d) It can be generated by a context-free grammar without restrictions

Answer: c) It can be recognized by a Turing machine, possibly without halting

What is the significance of the Post's Correspondence Problem in computability
theory?

a) It provides a method for solving all decision problems
b) It serves as an example of a decidable problem

c) Itis an undecidable problem that demonstrates the limits of algorithmic
solvability

d) It outlines the conditions under which a PDA can be converted to a CFG

Answer: ¢) It is an undecidable problem that demonstrates the limits of
algorithmic solvability

What is the main difference between a deterministic pushdown automaton
(DPDA) and a non-deterministic pushdown automaton (NPDA)?

a) DPDA can recognize context-free languages, while NPDA cannot.

b) NPDA can make multiple transitions from the same configuration, while DPDA
cannot.

c) DPDA can have an empty stack during its computation, while NPDA cannot.
d) NPDA can simulate Turing machines, while DPDA cannot.

Answer: a) DPDA can recognize context-free languages, while NPDA cannot.

How does a pushdown automaton (PDA) differ from a finite automaton (FA)?

a) PDAs can recognize regular languages, while FAs cannot.
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b) PDAs have a stack for additional memory, while FAs have a fixed set of
states.

c) PDAs can simulate Turing machines, while FAs cannot.
d) FAs are more powerful and versatile than PDAs.

Answer: b) PDAs have a stack for additional memory, while FAs have a fixed set
of states.

What does it mean for a context-free grammar (CFG) and a pushdown
automaton (PDA) to be equivalent?

a) They can both recognize regular languages.

b) There is a one-to-one correspondence between the languages they generate.
c) CFGs can simulate PDAs, but not vice versa.

d) They can both simulate Turing machines.

Answer: b) There is a one-to-one correspondence between the languages they
generate.

In the context of pushdown automata, what does "acceptance by final state"
mean?

a) The PDA accepts a string if it reaches a specific state at the end of
processing.

b) Acceptance is determined solely by the content of the stack.
c) The PDA accepts a string if it has an empty stack at the end of processing.
d) The PDA accepts all strings unconditionally.

Answer: a) The PDA accepts a string if it reaches a specific state at the end of
processing.

How is "acceptance by empty stack" different from "acceptance by final state" in
a PDA?

a) Acceptance by empty stack implies that the stack must be empty at all times
during processing.

b) Acceptance by final state relies on the stack content, while acceptance by
empty stack relies on the stack being empty at the end.

c) Both concepts are equivalent and mean the same thing.
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d) Acceptance by final state means the stack can never be empty, while
acceptance by empty stack allows the stack to be empty at any point.

Answer: b) Acceptance by final state relies on the stack content, while
acceptance by empty stack relies on the stack being empty at the end.

How do you convert a context-free grammar (CFG) into a pushdown automaton
(PDA)?

a) CFGs and PDAs are not related, so no conversion is possible.

b) Each production rule in the CFG corresponds to a transition in the PDA.

c) You can only convert a CFG into a deterministic PDA.

d) Conversion is only possible for regular grammars, not context-free grammars.

Answer: b) Each production rule in the CFG corresponds to a transition in the
PDA.

What is the purpose of the Chomsky Normal Form (CNF) for context-free
grammars?

a) To make grammars more complex and difficult to analyze.

b) To eliminate epsilon productions and unit productions from the grammar.
c) To ensure that all context-free grammars are in a standard form.

d) CNF is a theoretical concept with no practical application.

Answer: b) To eliminate epsilon productions and unit productions from the
grammar.

How does the Griebach Normal Form (GNF) differ from Chomsky Normal Form
(CNF) in context-free grammars?

a) GNF allows left recursion, while CNF does not.

b) CNF is a more restrictive form than GNF.

c) GNF eliminates epsilon productions, while CNF does not.

d) There is no difference; the terms are used interchangeably.

Answer: ¢) GNF eliminates epsilon productions, while CNF does not.

What is the Pumping Lemma for Context-Free Languages used for?
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a) To prove that context-free languages are always regular.

b) To demonstrate that all context-free languages can be generated by context-
free grammars.

c) To show that certain languages are not context-free by exhibiting properties
they lack.

d) To provide a method for simplifying context-free grammars.

Answer: ¢) To show that certain languages are not context-free by exhibiting
properties they lack.

What does it mean for a language to be "recursively enumerable"?

a) It can be recognized by a deterministic pushdown automaton.

b) It can be generated by a context-free grammar.

c) It can be recognized by a Turing machine, possibly without halting.

d) It can be recognized by a finite automaton with an infinite number of states.

Answer: ¢) It can be recognized by a Turing machine, possibly without halting.

In the context of context-free grammars, what is the purpose of eliminating
useless symbols?

a) To reduce the size of the grammar for efficiency.

b) To remove symbols that do not appear in any production.
c) To eliminate epsilon productions from the grammar.

d) To simplify the grammar into Chomsky Normal Form.

Answer: b) To remove symbols that do not appear in any production.

What is the key motivation for eliminating epsilon productions from context-free
grammars?

a) To make the grammar more expressive and capable of generating any
language.

b) To simplify parsing and avoid ambiguity.
c) To reduce the number of productions in the grammar.

d) Epsilon productions cannot be eliminated from context-free grammars.
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Answer: b) To simplify parsing and avoid ambiguity.

How does the Griebach Normal Form (GNF) differ from the Chomsky Normal
Form (CNF) for context-free grammars?

a) GNF allows for the use of epsilon productions, while CNF does not.

b) CNF allows for left recursion, while GNF does not.

c) GNF represents grammars in @ more compact form compared to CNF.
d) GNF and CNF are equivalent; there is no difference.

Answer: a) GNF allows for the use of epsilon productions, while CNF does not.

What is the primary application of the Pumping Lemma for Context-Free
Languages?

a) To demonstrate that context-free languages can be recognized by Turing
machines.

b) To prove that context-free languages are always regular.

c) To provide a method for converting context-free grammars into regular
expressions.

d) To show that certain languages are not context-free.

Answer: d) To show that certain languages are not context-free.

In the context of context-free languages, what is the significance of closure
properties?

a) Closure properties provide a way to convert context-free grammars to regular
grammars.

b) Closure properties describe the behavior of pushdown automata.

c) Closure properties define the relationships between languages in terms of
operations.

d) Closure properties are used to simplify context-free grammars.

Answer: c) Closure properties define the relationships between languages in
terms of operations.
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What is the primary function of a Turing machine (TM) in the context of
computational theory?

a) To simulate finite automata for language recognition.

b) To recognize regular languages using an infinite tape.

c) To demonstrate that all languages are recursively enumerable.

d) To provide a theoretical model of computation with infinite memory.

Answer: d) To provide a theoretical model of computation with infinite memory.

What distinguishes a Turing machine (TM) from a finite automaton (FA)?
a) TMs have an infinite tape, while FAs have a finite set of states.

b) TMs can only recognize regular languages, while FAs can recognize context-
free languages.

c) TMs are less powerful than FAs in terms of language recognition.
d) There is no significant difference; TMs and FAs are equivalent.

Answer: a) TMs have an infinite tape, while FAs have a finite set of states.

What is the primary purpose of the Turing machine's instantaneous description?
a) To describe the current state of the machine.
b) To specify the input alphabet of the machine.

c) To provide a snapshot of the machine's configuration at any point during
computation.

d) To define the language recognized by the machine.

Answer: ¢) To provide a snapshot of the machine's configuration at any point
during computation.

How is a non-deterministic Turing machine (NTM) different from a deterministic
Turing machine (DTM)?

a) NTMs are more efficient in terms of time complexity.
b) NTMs have an infinite tape, while DTMs have a finite tape.

c) NTMs can make multiple transitions from the same configuration, while DTMs
cannot.
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d) NTMs can recognize context-free languages, while DTMs cannot.

Answer: ¢) NTMs can make multiple transitions from the same configuration,
while DTMs cannot.

What is the primary characteristic of an undecidable problem in computational
theory?

a) Undecidable problems have no practical applications.

b) There is no known algorithm that can determine the solution for all instances
of an undecidable problem.

c) Undecidable problems are always easy to solve in polynomial time.
d) Undecidable problems can only be solved by non-deterministic algorithms.

Answer: b) There is no known algorithm that can determine the solution for all
instances of an undecidable problem.

What is the Post's Correspondence Problem, and why is it significant in
computability theory?

a) Itis a problem related to solving mathematical equations and has no
significance in computability theory.

b) It is a problem of finding corresponding elements in two sets and
demonstrates the importance of set theory in computability.

c) Itis an undecidable problem that serves as a fundamental example of a non-
regular language, highlighting the limits of algorithmic solvability.

d) Itis a problem used for solving linear systems of equations and has
applications in numerical analysis.

Answer: c) It is an undecidable problem that serves as a fundamental example of
a non-regular language, highlighting the limits of algorithmic solvability.

What is the Modified Post Correspondence Problem, and how does it differ from
the original Post Correspondence Problem?

a) The Modified Post Correspondence Problem allows the use of additional
symbols not present in the original problem.

b) There is no difference between the two problems; they are equivalent.

c) The Modified Post Correspondence Problem has no practical applications in
computer science.
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d) The original Post Correspondence Problem cannot be solved, while the
Modified version can.

Answer: a) The Modified Post Correspondence Problem allows the use of
additional symbols not present in the original problem.

What are some examples of other undecidable problems in computational theory,
apart from the Post's Correspondence Problem?

a) There are no other undecidable problems in computational theory.

b) The Post's Correspondence Problem is the only undecidable problem of
interest.

c) Undecidability is limited to mathematical problems and has no relevance in
computer science.

d) Examples include the Halting Problem, the Tiling Problem, and the Entailment
Problem.

Answer: d) Examples include the Halting Problem, the Tiling Problem, and the
Entailment Problem.

What is the significance of recursive languages in computational theory?
a) Recursive languages are the simplest and most easily recognizable languages.

b) They are languages that can be recognized by a finite automaton but not by a
Turing machine.

c) Recursive languages are a subset of context-free languages and have limited
applications.

d) Recursive languages are precisely the class of languages for which there
exists an algorithm that always halts and correctly decides membership.

Answer: d) Recursive languages are precisely the class of languages for which
there exists an algorithm that always halts and correctly decides membership.

What is the definition of a recursive language in computational theory?
a) A language that can be generated by a context-free grammar.
b) A language that can be recognized by a non-deterministic Turing machine.

c) A language for which there exists a Turing machine that halts on all inputs
and correctly decides membership.
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d) A language that is recognized by a deterministic pushdown automaton.

Answer: ¢) A language for which there exists a Turing machine that halts on all
inputs and correctly decides membership.

How is the concept of closure used in the context of context-free languages?

a) Closure properties are used to demonstrate that all context-free languages
are regular.

b) Closure properties describe operations that, when applied to context-free
languages, produce other context-free languages.

c) Closure properties are used to determine if a context-free language can be
recognized by a finite automaton.

d) Closure properties are only relevant for regular languages, not context-free
languages.

Answer: b) Closure properties describe operations that, when applied to context-
free languages, produce other context-free languages.

In the context of Turing machines, what is the Halting Problem?

a) A problem that involves determining if @ Turing machine can recognize a
specific language.

b) A problem that involves finding the shortest path to halt a Turing machine.

c) A problem that is undecidable, involving determining whether a Turing
machine halts on a given input.

d) A problem that is solved using a deterministic pushdown automaton.

Answer: ¢) A problem that is undecidable, involving determining whether a
Turing machine halts on a given input.

How does the Turing machine's tape head move during computation?
a) The tape head can only move to the right.

b) The tape head can move to the left, right, or stay in place.

c) The tape head moves randomly.

d) The tape head always moves to the left.

Answer: b) The tape head can move to the left, right, or stay in place.
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What is the primary function of the Turing machine's state transition function?
a) To determine the number of steps the machine can take.

b) To define the input alphabet of the machine.

c) To specify the set of states the machine can enter during computation.

d) To describe how the machine should change its state, tape content, and tape
head position based on the current state and symbol read.

Answer: d) To describe how the machine should change its state, tape content,
and tape head position based on the current state and symbol read.

How does the concept of "space complexity" differ from "time complexity" in
computational problems?

a) Space complexity measures the amount of memory required to solve a
problem, while time complexity measures the computational time.

b) Space complexity is a theoretical concept with no practical implications for
solving computational problems.

c) Time complexity refers to the physical space needed to perform a
computation, whereas space complexity measures the duration of the
computation.

d) There is no difference; both terms describe the efficiency of algorithms in
terms of resource usage.

Answer: a) Space complexity measures the amount of memory required to solve
a problem, while time complexity measures the computational time.

What is the significance of a language being "recursively enumerable" (RE) in
computational theory?

a) RE languages are equivalent to regular languages.
b) They can be recognized by a finite automaton.

c) RE languages represent a class of languages that can be accepted by a Turing
machine, possibly without halting.

d) RE languages are always context-free.

Answer: c¢) RE languages represent a class of languages that can be accepted by
a Turing machine, possibly without halting.
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What is the relationship between context-free grammars (CFGs) and pushdown
automata (PDAs)?

a) CFGs can simulate PDAs, but not vice versa.
b) CFGs and PDAs are equivalent and can recognize the same languages.

c) PDAs are more powerful than CFGs and can recognize a larger class of
languages.

d) There is no relationship between CFGs and PDAs.

Answer: b) CFGs and PDAs are equivalent and can recognize the same
languages.

What does it mean for a language to be "recursively enumerable" (RE)?
a) It can be recognized by a deterministic finite automaton.

b) It can be generated by a context-free grammar.

c) It can be recognized by a Turing machine, possibly without halting.
d) It can be recognized by a pushdown automaton.

Answer: ¢) It can be recognized by a Turing machine, possibly without halting.

What is the purpose of the closure properties of context-free languages?
a) Closure properties describe the behavior of deterministic automata.

b) Closure properties define operations that, when applied to context-free
languages, produce other context-free languages.

c) Closure properties provide a way to convert context-free languages to regular
languages.

d) Closure properties determine whether a language is context-free or not.

Answer: b) Closure properties define operations that, when applied to context-
free languages, produce other context-free languages.

How does a deterministic pushdown automaton (DPDA) differ from a non-
deterministic pushdown automaton (NPDA)?

a) DPDAs can recognize a larger class of languages than NPDAs.

b) DPDAs can simulate Turing machines, while NPDAs cannot.
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c) DPDAs can make multiple transitions from the same configuration, while
NPDAs cannot.

d) There is no difference; DPDAs and NPDAs are equivalent.

Answer: ¢) DPDAs can make multiple transitions from the same configuration,
while NPDAs cannot.

In the context of context-free grammars, what is left recursion?
a) Left recursion is a feature of regular grammars, not context-free grammars.

b) It occurs when a non-terminal derives itself as the first symbol in its
production.

c) Itis a property of deterministic grammars.
d) Left recursion is a form of ambiguous grammar.

Answer: b) It occurs when a non-terminal derives itself as the first symbol in its
production.

What is the main goal of eliminating left recursion in context-free grammars?
a) To make the grammar more complex and challenging.

b) To improve the efficiency of parsing.

c) To introduce ambiguity into the grammar.

d) Eliminating left recursion is not necessary in context-free grammars.

Answer: b) To improve the efficiency of parsing.

What is the primary difference between context-free grammars (CFGs) and
regular expressions (REs)?

a) CFGs can recognize more complex languages than REs.
b) CFGs are used for lexical analysis, while REs are used for syntax analysis.
c) CFGs are more concise and easier to write than REs.

d) CFGs are used for parsing context-free languages, while REs are used for
defining patterns in strings.

Answer: d) CFGs are used for parsing context-free languages, while REs are used
for defining patterns in strings.
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What is the primary advantage of using regular expressions (REs) in text
processing tasks?

a) REs can represent context-free languages.

b) REs are more expressive than context-free grammars.

c) REs provide a concise and powerful way to define search patterns in text.
d) REs are equivalent to Turing machines in computational power.

Answer: ¢) REs provide a concise and powerful way to define search patterns in
text.

In the context of context-free grammars, what is a sentential form?

a) A form of communication used in natural language processing.

b) A form of representation used in the field of artificial intelligence.

c) An intermediate representation used in parsing algorithms.

d) A string of symbols that can be derived from the start symbol of a grammar.

Answer: d) A string of symbols that can be derived from the start symbol of a
grammar.

What is the primary purpose of the Turing machine's tape in computation?
a) The tape is used for storing intermediate results during computation.
b) The tape is a visual representation of the machine's state.

c) The tape is used for providing input to the machine.

d) The tape is used for displaying the final output of the computation.

Answer: a) The tape is used for storing intermediate results during computation.

How does the concept of "instantaneous description” relate to the operation of a
Turing machine?

a) Itis a term used in natural language processing.
b) It refers to the machine's final state.

c) It provides a snapshot of the machine's configuration at any point during
computation.

d) It represents the input alphabet of the machine.
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Answer: c) It provides a snapshot of the machine's configuration at any point
during computation.

What is the primary difference between a deterministic Turing machine (DTM)
and a non-deterministic Turing machine (NTM)?

a) NTMs can recognize more languages than DTM.
b) NTMs have an infinite tape, while DTM have a finite tape.

c) NTMs can make multiple transitions from the same configuration, while DTM
cannot.

d) There is no significant difference; NTMs and DTM are equivalent.

Answer: c) NTMs can make multiple transitions from the same configuration,
while DTM cannot.

How does the concept of "recursively enumerable" relate to Turing machines?

a) It describes a class of languages that can be recognized by a finite
automaton.

b) It defines a class of languages that can be recognized by a Turing machine,
possibly without halting.

c) It refers to a class of languages that can be generated by a context-free
grammar.

d) It represents a class of languages that can be recognized by a deterministic
Turing machine.

Answer: b) It defines a class of languages that can be recognized by a Turing
machine, possibly without halting.

What is the main advantage of context-free grammars (CFGs) over regular
expressions (RES) in terms of expressive power?

a) CFGs can recognize more complex languages than REs.
b) CFGs are more concise and easier to write than REs.

c) REs can generate context-free languages, but CFGs cannot generate regular
languages.

d) There is no significant difference; CFGs and REs have equivalent expressive
power.
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Answer: a) CFGs can recognize more complex languages than REs.

In the context of context-free grammars, what is the primary purpose of a parse
tree?

a) To represent the structure of a regular expression.

b) To define the input alphabet of the grammar.

c) To provide a graphical representation of the derivation of a string.
d) To represent the final output of the grammar.

Answer: ¢) To provide a graphical representation of the derivation of a string.

What is the significance of ambiguity in context-free grammars and languages?
a) Ambiguity is desirable as it simplifies the parsing process.
b) Ambiguous grammars and languages have no practical applications.

c) Ambiguity can lead to multiple interpretations of a string, making parsing
ambiguous.

d) Ambiguity is only relevant in regular grammars, not context-free grammars.

Answer: ¢) Ambiguity can lead to multiple interpretations of a string, making
parsing ambiguous.

What is the primary goal of eliminating ambiguity in context-free grammars?
a) To make the grammar more complex and challenging.

b) To ensure that the grammar can generate infinite strings.

c) To make the grammar more efficient in parsing.

d) To remove multiple interpretations of the same string.

Answer: d) To remove multiple interpretations of the same string.

What is the primary use of the Pumping Lemma for Context-Free Languages?
a) To prove that all context-free languages are regular.

b) To demonstrate that all context-free languages can be generated by context-
free grammars.
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c) To show that certain languages are not context-free by exhibiting properties
they lack.

d) To simplify context-free grammars.

Answer: ¢) To show that certain languages are not context-free by exhibiting
properties they lack.

How does Chomsky Normal Form (CNF) simplify context-free grammars?
a) CNF eliminates left recursion from grammars.
b) CNF ensures that all grammars are unambiguous.

c) CNF reduces grammars to a form where each production has only two non-
terminals or a non-terminal and a terminal.

d) CNF allows the use of epsilon productions in grammars.

Answer: ¢) CNF reduces grammars to a form where each production has only two
non-terminals or a non-terminal and a terminal.

What is the primary goal of eliminating epsilon-productions in context-free
grammars?

a) To make the grammar more concise.

b) To remove symbols that do not appear in any production.
c) To eliminate ambiguity from the grammar.

d) To simplify parsing and avoid multiple derivations.

Answer: d) To simplify parsing and avoid multiple derivations.

How does the Greibach Normal Form (GNF) differ from the Chomsky Normal
Form (CNF) for context-free grammars?

a) GNF allows the use of epsilon-productions, while CNF does not.

b) CNF allows for left recursion, while GNF does not.

c) GNF represents grammars in @ more compact form compared to CNF.
d) GNF and CNF are equivalent; there is no difference.

Answer: a) GNF allows the use of epsilon-productions, while CNF does not.
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What is the primary purpose of the Pumping Lemma for Context-Free
Languages?

a) To prove that context-free languages are always regular.

b) To demonstrate that context-free languages can be generated by regular
expressions.

c) To provide a method for converting context-free grammars into regular
grammars.

d) To show that certain languages are not context-free.

Answer: d) To show that certain languages are not context-free.

How do closure properties relate to context-free languages (CFLs)?
a) Closure properties describe the behavior of deterministic automata.

b) Closure properties define operations that, when applied to CFLs, produce
other CFLs.

c) Closure properties provide a way to convert CFLs to regular languages.
d) Closure properties determine whether a language is context-free or not.

Answer: b) Closure properties define operations that, when applied to CFLs,
produce other CFLs.

What is the primary function of a Turing machine's tape head?

a) To determine the input alphabet of the machine.

b) To specify the set of states the machine can enter during computation.
c) To move left or right on the tape and read/write symbols.

d) To provide a snapshot of the machine's configuration.

Answer: ¢) To move left or right on the tape and read/write symbols.

What distinguishes a deterministic Turing machine (DTM) from a non-
deterministic Turing machine (NTM)?

a) DTMs can recognize a larger class of languages than NTMs.

b) NTMs can make multiple transitions from the same configuration, while DTMs
cannot.

c) There is no significant difference; DTMs and NTMs are equivalent.
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d) NTMs have a finite tape, while DTMs have an infinite tape.

Answer: b) NTMs can make multiple transitions from the same configuration,
while DTMs cannot.

What is the primary purpose of the state transition function in a Turing machine?
a) To define the input alphabet of the machine.

b) To describe how the machine should change its state, tape content, and tape
head position based on the current state and symbol read.

c) To determine the number of steps the machine can take.
d) To specify the set of states the machine can enter during computation.

Answer: b) To describe how the machine should change its state, tape content,
and tape head position based on the current state and symbol read.

How does space complexity differ from time complexity in computational
problems?

a) Space complexity refers to the computational time needed to solve a problem,
while time complexity measures the memory usage.

b) Space complexity is a measure of the resources required to solve a problem in
terms of memory, while time complexity measures the computational time.

c) Space complexity and time complexity are equivalent terms and can be used
interchangeably.

d) Space complexity is a concept with no practical implications for solving
computational problems.

Answer: b) Space complexity is @ measure of the resources required to solve a
problem in terms of memory, while time complexity measures the computational
time.

What is the primary difference between recursive languages and recursively
enumerable languages?

a) Recursive languages are more complex than recursively enumerable
languages.

b) Recursive languages can be recognized by a finite automaton, while
recursively enumerable languages require a Turing machine.

c) There is no difference; the terms are interchangeable.
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d) Recursively enumerable languages are regular languages.

Answer: b) Recursive languages can be recognized by a finite automaton, while
recursively enumerable languages require a Turing machine.

What is the main goal of eliminating ambiguity in context-free grammars?
a) To make the grammar more complex and challenging.

b) To ensure that the grammar can generate infinite strings.

c) To make the grammar more efficient in parsing.

d) To remove multiple interpretations of the same string.

Answer: d) To remove multiple interpretations of the same string.

In the context of Turing machines, what does it mean for a language to be
"recursively enumerable" (RE)?

a) It can be recognized by a deterministic Turing machine.

b) It can be generated by a context-free grammar.

c) It can be recognized by a Turing machine, possibly without halting.
d) It can be recognized by a pushdown automaton.

Answer: ¢) It can be recognized by a Turing machine, possibly without halting.

How are deterministic pushdown automata (DPDASs) different from non-
deterministic pushdown automata (NPDAs)?

a) DPDAs have a finite tape, while NPDAs have an infinite tape.
b) DPDAs can recognize context-free languages, while NPDAs cannot.

c) DPDAs can make multiple transitions from the same configuration, while
NPDAs cannot.

d) There is no difference; DPDAs and NPDAs are equivalent.

Answer: ¢) DPDAs can make multiple transitions from the same configuration,
while NPDAs cannot.

What is the primary purpose of the Pumping Lemma for Context-Free
Languages?
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a) To prove that context-free languages are always regular.

b) To demonstrate that context-free languages can be generated by regular
expressions.

c) To provide a method for converting context-free grammars into regular
grammars.

d) To show that certain languages are not context-free.

Answer: d) To show that certain languages are not context-free.

How do closure properties relate to context-free languages (CFLs)?
a) Closure properties describe the behavior of deterministic automata.

b) Closure properties define operations that, when applied to CFLs, produce
other CFLs.

c) Closure properties provide a way to convert CFLs to regular languages.
d) Closure properties determine whether a language is context-free or not.

Answer: b) Closure properties define operations that, when applied to CFLs,
produce other CFLs.

What is the primary function of a Turing machine's tape head?

a) To determine the input alphabet of the machine.

b) To specify the set of states the machine can enter during computation.
c) To move left or right on the tape and read/write symbols.

d) To provide a snapshot of the machine's configuration.

Answer: ¢) To move left or right on the tape and read/write symbols.

What distinguishes a deterministic Turing machine (DTM) from a non-
deterministic Turing machine (NTM)?

a) DTMs can recognize a larger class of languages than NTMs.

b) NTMs can make multiple transitions from the same configuration, while DTMs
cannot.

c) There is no significant difference; DTMs and NTMs are equivalent.

d) NTMs have a finite tape, while DTMs have an infinite tape.
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Answer: b) NTMs can make multiple transitions from the same configuration,
while DTMs cannot.

What is the primary purpose of the state transition function in a Turing machine?
a) To define the input alphabet of the machine.

b) To describe how the machine should change its state, tape content, and tape
head position based on the current state and symbol read.

c) To determine the number of steps the machine can take.
d) To specify the set of states the machine can enter during computation.

Answer: b) To describe how the machine should change its state, tape content,
and tape head position based on the current state and symbol read.

How does space complexity differ from time complexity in computational
problems?

a) Space complexity refers to the computational time needed to solve a problem,
while time complexity measures the memory usage.

b) Space complexity is a measure of the resources required to solve a problem in
terms of memory, while time complexity measures the computational time.

c) Space complexity and time complexity are equivalent terms and can be used
interchangeably.

d) Space complexity is a concept with no practical implications for solving
computational problems.

Answer: b) Space complexity is a measure of the resources required to solve a
problem in terms of memory, while time complexity measures the computational
time.

What is the primary difference between recursive languages and recursively
enumerable languages?

a) Recursive languages are more complex than recursively enumerable
languages.

b) Recursive languages can be recognized by a finite automaton, while
recursively enumerable languages require a Turing machine.

c) There is no difference; the terms are interchangeable.

d) Recursively enumerable languages are regular languages.
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Answer: b) Recursive languages can be recognized by a finite automaton, while
recursively enumerable languages require a Turing machine.

What is the main goal of eliminating ambiguity in context-free grammars?
a) To make the grammar more complex and challenging.

b) To ensure that the grammar can generate infinite strings.

c) To make the grammar more efficient in parsing.

d) To remove multiple interpretations of the same string.

Answer: d) To remove multiple interpretations of the same string.

What is the significance of the equivalence between pushdown automata (PDAs)
and context-free grammars (CFGs)?

a) It shows that PDAs can simulate Turing machines.

b) It demonstrates that PDAs can recognize a larger class of languages than
CFGs.

c) It provides two different formalisms for describing the same class of
languages.

d) It implies that every context-free language can be recognized by a
deterministic automaton.

Answer: c) It provides two different formalisms for describing the same class of
languages.

How does the "acceptance by final state" differ from "acceptance by empty
stack" in pushdown automata (PDAs)?

a) Acceptance by final state requires the stack to be empty at the end of the
input, while acceptance by empty stack does not.

b) Acceptance by final state implies that the PDA halts in a final state, while
acceptance by empty stack implies that the PDA halts with an empty stack.

c) There is no difference; both terms refer to the same concept.
d) Acceptance by empty stack is not a valid concept in the theory of PDAs.

Answer: b) Acceptance by final state implies that the PDA halts in a final state,
while acceptance by empty stack implies that the PDA halts with an empty stack.
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How does the conversion process from a context-free grammar (CFG) to a
pushdown automaton (PDA) work?

a) CFGs and PDAs are inherently equivalent and do not require a conversion
process.

b) Each production in the CFG corresponds to a state transition in the PDA.
c) The PDA must be non-deterministic to simulate the CFG.

d) The CFG is transformed into a regular expression, which is then used to
construct the PDA.

Answer: b) Each production in the CFG corresponds to a state transition in the
PDA.

What is the primary advantage of converting a context-free grammar (CFG) to a
pushdown automaton (PDA)?

a) PDAs are simpler to work with than CFGs.

b) PDAs are capable of recognizing context-free languages, whereas CFGs are
not.

c) Converting to a PDA allows for efficient parsing of context-free languages.

d) There is no advantage to converting CFGs to PDAs; both are equivalent in
power.

Answer: ¢) Converting to a PDA allows for efficient parsing of context-free
languages.

How does the concept of "normal forms" relate to context-free grammars
(CFGs)?

a) Normal forms are used to describe the syntax of a programming language.
b) Normal forms are a way to simplify CFGs by eliminating certain constructs.
c) Normal forms are used to convert CFGs into regular grammars.

d) There is no relationship between normal forms and CFGs.

Answer: b) Normal forms are a way to simplify CFGs by eliminating certain
constructs.

What is the main goal of eliminating "useless symbols" in context-free grammars
(CFGs)?
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a) To make the grammar more complex and challenging.
b) To ensure that the grammar can generate infinite strings.

c) To remove symbols that do not affect the language generated by the
grammar.

d) Eliminating useless symbols is not necessary in CFGs.

Answer: ¢) To remove symbols that do not affect the language generated by the
grammar.

How does the Pumping Lemma for Context-Free Languages help demonstrate
that certain languages are not context-free?

a) It provides a method for converting context-free languages into regular
languages.

b) It shows that all languages are context-free.
c) It allows for the generation of context-free grammars for any language.

d) It exhibits properties that context-free languages must satisfy, and violations
of these properties prove that a language is not context-free.

Answer: d) It exhibits properties that context-free languages must satisfy, and
violations of these properties prove that a language is not context-free.

What is the primary use of closure properties in the context of context-free
languages (CFLs)?

a) Closure properties describe the behavior of deterministic automata.

b) Closure properties define operations that, when applied to CFLs, produce
other CFLs.

c) Closure properties provide a way to convert CFLs to regular languages.
d) Closure properties determine whether a language is context-free or not.

Answer: b) Closure properties define operations that, when applied to CFLs,
produce other CFLs.

What is the purpose of the state transition function in a Turing machine (TM)?
a) To define the input alphabet of the machine.

b) To describe how the machine should change its state, tape content, and tape
head position based on the current state and symbol read.
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c) To determine the number of steps the machine can take.
d) To specify the set of states the machine can enter during computation.

Answer: b) To describe how the machine should change its state, tape content,
and tape head position based on the current state and symbol read.

How does space complexity differ from time complexity in computational
problems?

a) Space complexity refers to the computational time needed to solve a problem,
while time complexity measures the memory usage.

b) Space complexity is a measure of the resources required to solve a problem in
terms of memory, while time complexity measures the computational time.

c) Space complexity and time complexity are equivalent terms and can be used
interchangeably.

d) Space complexity is a concept with no practical implications for solving
computational problems.

Answer: b) Space complexity is @ measure of the resources required to solve a
problem in terms of memory, while time complexity measures the computational
time.

What is the significance of the equivalence between pushdown automata (PDASs)
and context-free grammars (CFGSs)?

a) It shows that PDAs can simulate Turing machines.

b) It demonstrates that PDAs can recognize a larger class of languages than
CFGs.

c) It provides two different formalisms for describing the same class of
languages.

d) It implies that every context-free language can be recognized by a
deterministic automaton.

Answer: c¢) It provides two different formalisms for describing the same class of
languages.

How does the "acceptance by final state" differ from "acceptance by empty
stack" in pushdown automata (PDAs)?
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a) Acceptance by final state requires the stack to be empty at the end of the
input, while acceptance by empty stack does not.

b) Acceptance by final state implies that the PDA halts in a final state, while
acceptance by empty stack implies that the PDA halts with an empty stack.

c) There is no difference; both terms refer to the same concept.
d) Acceptance by empty stack is not a valid concept in the theory of PDAs.

Answer: b) Acceptance by final state implies that the PDA halts in a final state,
while acceptance by empty stack implies that the PDA halts with an empty stack.

How does the conversion process from a context-free grammar (CFG) to a
pushdown automaton (PDA) work?

a) CFGs and PDAs are inherently equivalent and do not require a conversion
process.

b) Each production in the CFG corresponds to a state transition in the PDA.
c) The PDA must be non-deterministic to simulate the CFG.

d) The CFG is transformed into a regular expression, which is then used to
construct the PDA.

Answer: b) Each production in the CFG corresponds to a state transition in the
PDA.

What is the primary advantage of converting a context-free grammar (CFG) to a
pushdown automaton (PDA)?

a) PDAs are simpler to work with than CFGs.

b) PDAs are capable of recognizing context-free languages, whereas CFGs are
not.

c) Converting to a PDA allows for efficient parsing of context-free languages.

d) There is no advantage to converting CFGs to PDAs; both are equivalent in
power.

Answer: ¢) Converting to a PDA allows for efficient parsing of context-free
languages.

How does the concept of "normal forms" relate to context-free grammars
(CFGs)?
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a) Normal forms are used to describe the syntax of a programming language.
b) Normal forms are a way to simplify CFGs by eliminating certain constructs.
c) Normal forms are used to convert CFGs into regular grammars.

d) There is no relationship between normal forms and CFGs.

Answer: b) Normal forms are a way to simplify CFGs by eliminating certain
constructs.

What is the main goal of eliminating "useless symbols" in context-free grammars
(CFGs)?

a) To make the grammar more complex and challenging.
b) To ensure that the grammar can generate infinite strings.

c) To remove symbols that do not affect the language generated by the
grammar.

d) Eliminating useless symbols is not necessary in CFGs.

Answer: c) To remove symbols that do not affect the language generated by the
grammar.

How does the Pumping Lemma for Context-Free Languages help demonstrate
that certain languages are not context-free?

a) It provides a method for converting context-free languages into regular
languages.

b) It shows that all languages are context-free.
c) It allows for the generation of context-free grammars for any language.

d) It exhibits properties that context-free languages must satisfy, and violations
of these properties prove that a language is not context-free.

Answer: d) It exhibits properties that context-free languages must satisfy, and
violations of these properties prove that a language is not context-free.

What is the primary use of closure properties in the context of context-free
languages (CFLs)?

a) Closure properties describe the behavior of deterministic automata.

b) Closure properties define operations that, when applied to CFLs, produce
other CFLs.
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c) Closure properties provide a way to convert CFLs to regular languages.
d) Closure properties determine whether a language is context-free or not.

Answer: b) Closure properties define operations that, when applied to CFLs,
produce other CFLs.

What is the purpose of the state transition function in a Turing machine (TM)?
a) To define the input alphabet of the machine.

b) To describe how the machine should change its state, tape content, and tape
head position based on the current state and symbol read.

c) To determine the number of steps the machine can take.
d) To specify the set of states the machine can enter during computation.

Answer: b) To describe how the machine should change its state, tape content,
and tape head position based on the current state and symbol read.

How does space complexity differ from time complexity in computational
problems?

a) Space complexity refers to the computational time needed to solve a problem,
while time complexity measures the memory usage.

b) Space complexity is a measure of the resources required to solve a problem in
terms of memory, while time complexity measures the computational time.

c) Space complexity and time complexity are equivalent terms and can be used
interchangeably.

d) Space complexity is a concept with no practical implications for solving
computational problems.

Answer: b) Space complexity is a measure of the resources required to solve a
problem in terms of memory, while time complexity measures the computational
time.

In the context of context-free grammars, what does it mean for a grammar to be
in Chomsky Normal Form (CNF)?

a) It means that the grammar can generate any language.
b) It is a form that allows left recursion.

c) Itis a form that allows epsilon-productions.
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d) Itis a specific normal form where productions have two formats: non-terminal
to terminal and non-terminal to two non-terminals.

Answer: d) It is a specific normal form where productions have two formats:
non-terminal to terminal and non-terminal to two non-terminals.

How does the "elimination of epsilon-productions" contribute to simplifying
context-free grammars (CFGs)?

a) It makes the grammar more complex.
b) It ensures that the grammar can generate infinite strings.

c) It eliminates the use of non-terminals that can produce epsilon (empty)
strings.

d) Eliminating epsilon-productions is not necessary in CFGs.

Answer: c) It eliminates the use of non-terminals that can produce epsilon
(empty) strings.

What is the primary goal of the Pumping Lemma for Context-Free Languages?
a) To prove that context-free languages are always regular.

b) To demonstrate that context-free languages can be generated by regular
expressions.

c) To provide a method for converting context-free grammars into regular
grammars.

d) To show that certain languages are not context-free.

Answer: d) To show that certain languages are not context-free.

How do closure properties relate to context-free languages (CFLs)?
a) Closure properties describe the behavior of deterministic automata.

b) Closure properties define operations that, when applied to CFLs, produce
other CFLs.

c) Closure properties provide a way to convert CFLs to regular languages.
d) Closure properties determine whether a language is context-free or not.

Answer: b) Closure properties define operations that, when applied to CFLs,
produce other CFLs.
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What is the purpose of the state transition function in a Turing machine (TM)?
a) To define the input alphabet of the machine.

b) To describe how the machine should change its state, tape content, and tape
head position based on the current state and symbol read.

c) To determine the number of steps the machine can take.
d) To specify the set of states the machine can enter during computation.

Answer: b) To describe how the machine should change its state, tape content,
and tape head position based on the current state and symbol read.

How does space complexity differ from time complexity in computational
problems?

a) Space complexity refers to the computational time needed to solve a problem,
while time complexity measures the memory usage.

b) Space complexity is a measure of the resources required to solve a problem in
terms of memory, while time complexity measures the computational time.

c) Space complexity and time complexity are equivalent terms and can be used
interchangeably.

d) Space complexity is a concept with no practical implications for solving
computational problems.

Answer: b) Space complexity is a measure of the resources required to solve a
problem in terms of memory, while time complexity measures the computational
time.

What distinguishes recursive languages from recursively enumerable languages?

a) Recursive languages can be recognized by a finite automaton, while
recursively enumerable languages require a Turing machine.

b) Recursive languages are always regular languages, while recursively
enumerable languages are context-free.

c) Recursive languages have a finite number of strings, while recursively
enumerable languages are infinite.

d) Recursive languages are a subset of recursively enumerable languages.

Answer: a) Recursive languages can be recognized by a finite automaton, while
recursively enumerable languages require a Turing machine.
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What is the main goal of eliminating ambiguity in context-free grammars (CFGs)?
a) To make the grammar more complex and challenging.

b) To ensure that the grammar can generate infinite strings.

c) To make the grammar more efficient in parsing.

d) To remove multiple interpretations of the same string.

Answer: d) To remove multiple interpretations of the same string.

In the context of context-free grammars (CFGs), what are "sentential forms"?
a) Forms used to construct recursive grammars.
b) Forms that involve the use of epsilon-productions.

c) Intermediate forms that can be derived from the start symbol by applying
productions.

d) Forms that are not generated by the CFG.

Answer: c¢) Intermediate forms that can be derived from the start symbol by
applying productions.

What is the primary difference between Post's Correspondence Problem (PCP)
and the Modified Post Correspondence Problem (MPCP)?

a) PCP involves matching pairs of symbols, while MPCP involves matching triples
of symbols.

b) PCP is decidable, while MPCP is undecidable.
c) There is no difference; PCP and MPCP are equivalent.
d) MPCP allows for the use of a single symbol in triples, while PCP does not.

Answer: d) MPCP allows for the use of a single symbol in triples, while PCP does
not.

What is the primary goal of eliminating epsilon-productions in context-free
grammars (CFGs)?

a) To make the grammar more complex.

b) To ensure that the grammar can generate epsilon (empty) strings.
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c) To simplify the grammar and improve parsing efficiency.
d) Eliminating epsilon-productions is not necessary in CFGs.

Answer: ¢) To simplify the grammar and improve parsing efficiency.

How does the Pumping Lemma for Context-Free Languages help demonstrate
that certain languages are not context-free?

a) It provides a method for converting context-free languages into regular
languages.

b) It shows that all languages are context-free.
c) It allows for the generation of context-free grammars for any language.

d) It exhibits properties that context-free languages must satisfy, and violations
of these properties prove that a language is not context-free.

Answer: d) It exhibits properties that context-free languages must satisfy, and
violations of these properties prove that a language is not context-free.

What is the primary use of closure properties in the context of context-free
languages (CFLs)?

a) Closure properties describe the behavior of deterministic automata.

b) Closure properties define operations that, when applied to CFLs, produce
other CFLs.

c) Closure properties provide a way to convert CFLs to regular languages.
d) Closure properties determine whether a language is context-free or not.

Answer: b) Closure properties define operations that, when applied to CFLs,
produce other CFLs.

What is the purpose of the state transition function in a Turing machine (TM)?
a) To define the input alphabet of the machine.

b) To describe how the machine should change its state, tape content, and tape
head position based on the current state and symbol read.

c) To determine the number of steps the machine can take.

d) To specify the set of states the machine can enter during computation.



115.

116.

117.

Answer: b) To describe how the machine should change its state, tape content,
and tape head position based on the current state and symbol read.

How does space complexity differ from time complexity in computational
problems?

a) Space complexity refers to the computational time needed to solve a problem,
while time complexity measures the memory usage.

b) Space complexity is a measure of the resources required to solve a problem in
terms of memory, while time complexity measures the computational time.

c) Space complexity and time complexity are equivalent terms and can be used
interchangeably.

d) Space complexity is a concept with no practical implications for solving
computational problems.

Answer: b) Space complexity is @ measure of the resources required to solve a
problem in terms of memory, while time complexity measures the computational
time.

What distinguishes recursive languages from recursively enumerable languages?

a) Recursive languages can be recognized by a finite automaton, while
recursively enumerable languages require a Turing machine.

b) Recursive languages are always regular languages, while recursively
enumerable languages are context-free.

c) Recursive languages have a finite number of strings, while recursively
enumerable languages are infinite.

d) Recursive languages are a subset of recursively enumerable languages.

Answer: a) Recursive languages can be recognized by a finite automaton, while
recursively enumerable languages require a Turing machine.

What is the main goal of eliminating ambiguity in context-free grammars (CFGs)?
a) To make the grammar more complex and challenging.

b) To ensure that the grammar can generate infinite strings.

c) To make the grammar more efficient in parsing.

d) To remove multiple interpretations of the same string.
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Answer: d) To remove multiple interpretations of the same string.

In the context of context-free grammars (CFGs), what are "sentential forms"?
a) Forms used to construct recursive grammars.
b) Forms that involve the use of epsilon-productions.

c) Intermediate forms that can be derived from the start symbol by applying
productions.

d) Forms that are not generated by the CFG.

Answer: ¢) Intermediate forms that can be derived from the start symbol by
applying productions.

What is the primary difference between Post's Correspondence Problem (PCP)
and the Modified Post Correspondence Problem (MPCP)?

a) PCP involves matching pairs of symbols, while MPCP involves matching triples
of symbols.

b) PCP is decidable, while MPCP is undecidable.
c) There is no difference; PCP and MPCP are equivalent.
d) MPCP allows for the use of a single symbol in triples, while PCP does not.

Answer: d) MPCP allows for the use of a single symbol in triples, while PCP does
not.

What is the key benefit of converting a context-free grammar (CFG) to Greibach
Normal Form (GNF)?

a) GNF allows for the generation of infinite strings.

b) GNF simplifies the grammar and makes it more efficient to parse.
c) GNF enables the use of epsilon-productions.

d) Converting to GNF is not a common practice in CFGs.

Answer: b) GNF simplifies the grammar and makes it more efficient to parse.

What is the primary purpose of eliminating epsilon-productions in context-free
grammars (CFGs)?

a) To make the grammar more complex.
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b) To ensure that the grammar can generate epsilon (empty) strings.
c) To simplify the grammar and improve parsing efficiency.
d) Eliminating epsilon-productions is not necessary in CFGs.

Answer: ¢) To simplify the grammar and improve parsing efficiency.

How does the Pumping Lemma for Context-Free Languages help demonstrate
that certain languages are not context-free?

a) It provides a method for converting context-free languages into regular
languages.

b) It shows that all languages are context-free.
c) It allows for the generation of context-free grammars for any language.

d) It exhibits properties that context-free languages must satisfy, and violations
of these properties prove that a language is not context-free.

Answer: d) It exhibits properties that context-free languages must satisfy, and
violations of these properties prove that a language is not context-free.

What is the primary use of closure properties in the context of context-free
languages (CFLs)?

a) Closure properties describe the behavior of deterministic automata.

b) Closure properties define operations that, when applied to CFLs, produce
other CFLs.

c) Closure properties provide a way to convert CFLs to regular languages.
d) Closure properties determine whether a language is context-free or not.

Answer: b) Closure properties define operations that, when applied to CFLs,
produce other CFLs.

What is the purpose of the state transition function in a Turing machine (TM)?
a) To define the input alphabet of the machine.

b) To describe how the machine should change its state, tape content, and tape
head position based on the current state and symbol read.

c) To determine the number of steps the machine can take.

d) To specify the set of states the machine can enter during computation.
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Answer: b) To describe how the machine should change its state, tape content,
and tape head position based on the current state and symbol read.

How does space complexity differ from time complexity in computational
problems?

a) Space complexity refers to the computational time needed to solve a problem,
while time complexity measures the memory usage.

b) Space complexity is a measure of the resources required to solve a problem in
terms of memory, while time complexity measures the computational time.

c) Space complexity and time complexity are equivalent terms and can be used
interchangeably.

d) Space complexity is a concept with no practical implications for solving
computational problems.

Answer: b) Space complexity is @ measure of the resources required to solve a
problem in terms of memory, while time complexity measures the computational
time.



