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MCS-212 Most Repeated Questions

1 . Using proof by contradiction, demonstrate that the
square root of a number (such as 2, 3, or 5) is irrational.
Found in Dec 2021 (1 b), Dec 2024 (1 a), June 2025 (1 b)
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Answer : Assume +/2 is rational.

Then it can be written as p/q where p and g are integers
with no common factors and gz0.

V2=p/q

Squaring both sides:

2=p*/q°

p2:2q2

Thus pz IS even, sO P Is even.

Let p = 2k.
Substitute:
(2k)* = 2¢°
4k* = 2¢°
i = 2%>

Thus g is also even.

It both p and q are even, they have a common factor 2, which contradicts the

assumption that p and g are coprime.

Therefore, the assumption is false.

V/2 is irrational.
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2 . Differentiate between predicate and propositional
logic, and write De Morgan’s laws for both.
Found in Dec 2022 (1 a), Dec 2024 (4 b), June 2024 (1 b)

Answer : Proposition : A proposition is a declarative
statement that is either true or false, but not both.

Example: “2+3=5", FarLearner.com

Predicate : A predicate is a statement containing variables
which becomes a proposition when values are assigned to
the variables.

Example: P(x): “x>5".

De Morgan’s Laws for Propositions:
* -(PAQ)=(=PV -Q)
* ~(PV Q)= (-PA-Q

De Morgan’s Laws for Predicates:
o -(VxP(x)) = dx-P(x)
e -(dxP(x)) = Vx-P(x)

FarlLearner.com
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3 . Differentiate between Turing Acceptable Language
and Turing Decidable Language.
Found in June 2023 (5 b), June 2024 (1 h), Dec 2024 (2 c)

. FarLearner.com
Answer : Turing Acceptable Language

e Alanguage accepted by a Turing Machine.

e Machine halts and accepts strings in the language.

e For strings not in the language, it may reject or loop
forever.

Turing Decidable Language
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4 . Briefly discuss or write short notes on the Halting
problem.

Found in Dec 2022 (4 b), June 2024 (3 c ii), Dec 2024 (5 c i)

Answer : The Halting Problem is the problem of
determining whether a given program will finish running
or continue forever for a given input. It is a central topic in
Computability Theory and helps us understand the limits

of what computers can and cannot do.
FarLearner.com

In computability theory, it states that there is no general
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5. Write short notes on the Undecidable problem.
Found in June 2024 (3 ci), Dec 2024 (5 c i)

Answer : An Undecidable Problem is a type of problem in

Computability Theory for which no algorithm exists that
can always provide a correct “yes” or “no” answer for
every possible input. In other words, it is impossible to

design a universal procedure that solves the problem in all

Ccases.
FarLearner.com

The key idea behind undecidable problems is that they go
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6 . Write and prove the Handshaking theorem or explain
it with a suitable example.
Found in Dec 2022 (2 ¢), Dec 2023 (1 j), Dec 2024 (1 g)

Answer : The Stirling number of the second kind S(n,k)

represents the number of ways to partition a set of n
elements into k non-empty subsets.

FarlLearner.com

Formula:
S(n,k)=kS(n-1,k)+S(n-1,k-1)
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7 . Differentiate between Deterministic Finite Automata
(DFA) and Non-deterministic Finite Automata (NDFA).
Found in Dec 2021 (1 e), Dec 2022 (4 a i), Dec 2024 (5 a i)
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Answer : The differences b/w DFA and NFA are:
e Number of Transitions
o DFA: For each state and each input symbol there is
exactly one transition.
o NFA: For a state and input symbol there may be
zero, one, or multiple transitions.
» Computation Path E—
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8 . Compare or differentiate between Moore machines
and Mealy machines.
Found in Dec 2022 (4 a ii), Dec 2023 (3 b), June 2025 (5 a)
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Answer :

Feature Moore Machine

Output dependency Depends only on the current state

Cutput location Output 15 associated with states

 Output change Output changes only when state
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9 . What is Kleene closure and how do you find it for a
given set of alphabets?

Found in June 2023 (1 d), Dec 2023 (1 f), Dec 2024 (2 a, 5 a
i), June 2025 (2 a)
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Answer : Kleene Closure: The Kleene closure of a set 2 is
the set of all possible strings of finite length that can be
formed using the symbols of 2, including the empty string
e\epsilone. It is an important concept in Formal Language
Theory and is widely used in automata and language
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10 . What is a bipartite graph, and can you explain it with
examples or applications?

Found in Dec 2021 (1 j), June 2022 (5 ¢), June 2023 (2 d),
Dec 2023 (5i), Dec 2024 (2 d)
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Answer : Bipartite Graph : A bipartite graph is a type of
graph in Graph Theory in which the set of vertices can be
divided into two disjoint sets such that no two vertices
within the same set are connected by an edge. In other

words, every edge connects a vertex from one set to a
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