Multiple Choice Q&A

1. What is the primary characteristic of a Greedy Algorithm?
a) It always finds the optimal solution
b) It guarantees the optimal solution
c) Itis slow and inefficient
d) Itis useful for NP-hard problems
Answer: b)

Explanation: Greedy algorithms may not always guarantee the optimal solution.

Which of the following is not an application of Greedy Algorithms?
a) Job Scheduling with Deadlines

b) Huffman Coding

c) Minimum Spanning Tree

d) Dynamic Programming

Answer: d)

Explanation: Greedy Algorithms are not typically used for Dynamic Programming.

In the Knapsack problem, what does 'weight' typically represent?
a) Profit

b) Capacity

c) Volume

d) Importance

Answer: b)



Explanation: Weight in the Knapsack problem represents the capacity or limit.

What is the primary goal in the Job Sequencing with Deadlines problem?
a) Maximize Profit

b) Minimize Time

c) Maximize Jobs Completed

d) Minimize Cost

Answer: c)

Explanation: The goal is to maximize the number of jobs completed by their
deadlines.

Which algorithm is used to find the Minimum Cost Spanning Tree in a graph?
a) Prim's Algorithm

b) Dijkstra's Algorithm

c) Bellman-Ford Algorithm

d) Kruskal's Algorithm

Answer: d)

Explanation: Kruskal's Algorithm is used to find the Minimum Cost Spanning Tree.

Which of the following problems is NOT solved using Greedy Algorithms?
a) Traveling Salesman Problem

b) Minimum Spanning Tree

c) Shortest Path Problem

d) Traveling Knight Problem

Answer: d)



Explanation: Greedy Algorithms are not typically used for the Traveling Knight
Problem.

In the context of Greedy Algorithms, what does the term 'greedy' mean?
a) Always choosing the most immediate gain

b) Prioritizing long-term benefits

c) Making random decisions

d) Avoiding difficult problems

Answer: a)

Explanation: Greedy algorithms make locally optimal choices to achieve a global
optimum.

Which algorithm is used to find the Single Source Shortest Path in a weighted
graph?

a) Prim's Algorithm

b) Dijkstra's Algorithm

c) Bellman-Ford Algorithm
d) Kruskal's Algorithm
Answer: b)

Explanation: Dijkstra's Algorithm is used for Single Source Shortest Path problems.

In the Knapsack problem, what does 'value' typically represent?
a) Profit

b) Capacity

c) Volume

d) Importance
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Answer: a)

Explanation: Value in the Knapsack problem typically represents the profit.

Which of the following is a characteristic of Greedy Algorithms?
a) It guarantees the optimal solution

b) It is always efficient

c) It may not find the optimal solution

d) Itis useful for all problems

Answer: c)

Explanation: Greedy algorithms may not find the optimal solution in all cases.

Which Greedy algorithm is used for data compression, such as Huffman coding?
a) Prim's Algorithm

b) Kruskal's Algorithm

¢) Huffman's Algorithm

d) Dijkstra's Algorithm

Answer: C)

Explanation: Huffman's Algorithm is used for data compression.

In the context of the Knapsack problem, what does 'constraint' typically refer to?
a) Weight Constraint

b) Value Constraint

c) Item Importance Constraint

d) Size Constraint
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Answer: a)

Explanation: The constraint in the Knapsack problem typically refers to the weight
limit.

Which problem involves finding the optimal way to schedule jobs with associated
deadlines and profits?

a) Traveling Salesman Problem
b) Knapsack Problem

c) Job Sequencing with Deadlines
d) Shortest Path Problem
Answer: c)

Explanation: Job Sequencing with Deadlines involves scheduling jobs optimally.

What is the primary goal of the Knapsack problem?
a) Maximize Profit

b) Minimize Weight

c) Maximize Weight

d) Maximize Value

Answer: a)

Explanation: The primary goal is to maximize profit in the Knapsack problem.

Which algorithm is used to find the Minimum Spanning Tree in a graph with
weighted edges?

a) Prim's Algorithm
b) Dijkstra's Algorithm

c) Bellman-Ford Algorithm
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d) Kruskal's Algorithm
Answer: a)

Explanation: Prim's Algorithm is used to find the Minimum Spanning Tree.

What is the primary goal in the Traveling Salesman Problem?
a) Minimize Cost

b) Maximize Profit

c) Minimize Distance

d) Maximize Time

Answer: C)

Explanation: The primary goal is to minimize the total distance traveled.

In the context of Greedy Algorithms, what does 'local optimum' mean?
a) The best choice for the entire problem

b) The best choice at each step

c) The choice that is always correct

d) The worst possible choice

Answer: b)

Explanation: Greedy algorithms make locally optimal choices at each step.

Which algorithm is used to find the Single Source Shortest Path in a graph with
negative weight edges?

a) Prim's Algorithm
b) Dijkstra's Algorithm

c) Bellman-Ford Algorithm
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d) Kruskal's Algorithm
Answer: C)

Explanation: Bellman-Ford Algorithm can handle graphs with negative weight
edges.

Which of the following is an example of a Greedy algorithm used for approximate
optimization?

a) Quick Sort

b) Merge Sort

¢) Randomized Algorithm
d) Approximation Algorithm
Answer: d)

Explanation: Approximation Algorithms are often Greedy and used for approximate
optimization.

Which algorithm is used for solving the Traveling Salesman Problem optimally for
small instances?

a) Prim's Algorithm

b) Kruskal's Algorithm

c) Bellman-Ford Algorithm
d) Branch and Bound
Answer: d)

Explanation: Branch and Bound can be used to solve TSP optimally for small
instances.

In the context of Greedy Algorithms, what is the primary challenge?

a) Finding global optimum solutions
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b) Handling constraints

c) Making decisions at each step
d) Balancing profit and loss
Answer: a)

Explanation: Greedy algorithms focus on local optimum, making finding global
optimum challenging.

Which Greedy algorithm is used for finding the Minimum Cost Spanning Tree in a
connected graph?

a) Prim's Algorithm

b) Dijkstra's Algorithm

c) Bellman-Ford Algorithm
d) Kruskal's Algorithm
Answer: a)

Explanation: Prim's Algorithm finds the Minimum Cost Spanning Tree.

What is the primary goal in the Huffman coding algorithm?
a) Minimize Compression Time

b) Maximize Compression Ratio

c) Minimize Encoding Length

d) Maximize Encoding Time

Answer: C)

Explanation: The primary goal is to minimize the encoding length in Huffman
coding.

In the context of Greedy Algorithms, what is the primary advantage?
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a) Guaranteed optimal solutions
b) Simplicity

c) Efficient runtime

d) Universality

Answer: b)

Explanation: Greedy algorithms are often simple and easy to implement.

Which of the following is NOT an example of a Greedy algorithm?
a) Depth-First Search

b) Breadth-First Search

c) Kruskal's Algorithm

d) Dijkstra's Algorithm

Answer: a)

Explanation: Depth-First Search and Breadth-First Search are not Greedy
algorithms.

Which problem involves finding the shortest path between two nodes in a graph
with weighted edges?

a) Traveling Salesman Problem
b) Knapsack Problem

c) Job Sequencing with Deadlines
d) Shortest Path Problem
Answer: d)

Explanation: Shortest Path Problem involves finding the shortest path in a weighted
graph.
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What is the primary goal in the Minimum Cost Spanning Tree problem?
a) Maximize Cost

b) Minimize Profit

c) Maximize Number of Edges

d) Minimize Total Weight

Answer: d)

Explanation: The primary goal is to minimize the total weight in the Minimum Cost
Spanning Tree problem.

Which of the following problems involves finding the shortest path from a single
source node to all other nodes?

a) Traveling Salesman Problem

b) Knapsack Problem

c) Job Sequencing with Deadlines

d) Single Source Shortest Path Problem
Answer: d)

Explanation: Single Source Shortest Path Problem involves finding the shortest
path from a single source node.

What does 'NP-hard' refer to in the context of Greedy Algorithms?
a) Problems that are easy to solve

b) Problems that are always hard

c) Problems that are non-polynomial

d) Problems that are NP-complete

Answer: d)

Explanation: NP-hard problems are not necessarily always hard but are non-
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polynomial in nature.

Which of the following algorithms is used for finding the Single Source Shortest
Path in a weighted graph with negative weight edges?

a) Prim's Algorithm

b) Dijkstra's Algorithm

c) Bellman-Ford Algorithm
d) Kruskal's Algorithm
Answer: c)

Explanation: Bellman-Ford Algorithm is used for graphs with negative weight
edges.

What is the primary goal in the Traveling Knight Problem?
a) Minimize Cost

b) Maximize Profit

c) Minimize Distance

d) Maximize Time

Answer: C)

Explanation: The primary goal is to minimize the total distance traveled in the
Traveling Knight Problem.

Which of the following problems is NOT typically solved using Greedy Algorithms?
a) Huffman Coding

b) Minimum Spanning Tree

c) Shortest Path Problem

d) Traveling Salesman Problem
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Answer: d)

Explanation: Traveling Salesman Problem is not typically solved using Greedy
Algorithms.

In the context of Greedy Algorithms, what does 'global optimum' mean?
a) The best choice for the entire problem

b) The best choice at each step

c) The choice that is always correct

d) The worst possible choice

Answer: a)

Explanation: Greedy algorithms aim for local optimum, not global optimum.

Which Greedy algorithm is used for finding the Minimum Cost Spanning Tree in a
connected graph?

a) Prim's Algorithm

b) Dijkstra's Algorithm

c) Bellman-Ford Algorithm
d) Kruskal's Algorithm
Answer: a)

Explanation: Prim's Algorithm is used to find the Minimum Cost Spanning Tree.

What is the primary goal in the Huffman coding algorithm?
a) Minimize Compression Time
b) Maximize Compression Ratio

c) Minimize Encoding Length
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d) Maximize Encoding Time
Answer: C)

Explanation: The primary goal is to minimize the encoding length in Huffman
coding.

In the context of Greedy Algorithms, what is the primary advantage?
a) Guaranteed optimal solutions

b) Simplicity

c) Efficient runtime

d) Universality

Answer: b)

Explanation: Greedy algorithms are often simple and easy to implement.

Which of the following is NOT an example of a Greedy algorithm?
a) Depth-First Search

b) Breadth-First Search

c) Kruskal's Algorithm

d) Dijkstra's Algorithm

Answer: a)

Explanation: Depth-First Search and Breadth-First Search are not Greedy
algorithms.

Which problem involves finding the shortest path between two nodes in a graph
with weighted edges?

a) Traveling Salesman Problem

b) Knapsack Problem
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c) Job Sequencing with Deadlines
d) Shortest Path Problem
Answer: d)

Explanation: Shortest Path Problem involves finding the shortest path in a weighted
graph.

What is the primary goal in the Minimum Cost Spanning Tree problem?
a) Maximize Cost

b) Minimize Profit

c) Maximize Number of Edges

d) Minimize Total Weight

Answer: d)

Explanation: The primary goal is to minimize the total weight in the Minimum Cost
Spanning Tree problem.

Which of the following problems involves finding the shortest path from a single
source node to all other nodes?

a) Traveling Salesman Problem

b) Knapsack Problem

c) Job Sequencing with Deadlines

d) Single Source Shortest Path Problem
Answer: d)

Explanation: Single Source Shortest Path Problem involves finding the shortest
path from a single source node.

What does 'NP-hard' refer to in the context of Greedy Algorithms?
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a) Problems that are easy to solve
b) Problems that are always hard

c) Problems that are non-polynomial
d) Problems that are NP-complete
Answer: d)

Explanation: NP-hard problems are not necessarily always hard but are non-
polynomial in nature.

Which of the following algorithms is used for finding the Single Source Shortest
Path in a weighted graph with negative weight edges?

a) Prim's Algorithm

b) Dijkstra's Algorithm

c) Bellman-Ford Algorithm
d) Kruskal's Algorithm
Answer: C)

Explanation: Bellman-Ford Algorithm is used for graphs with negative weight
edges.

What is the primary goal in the Traveling Knight Problem?
a) Minimize Cost

b) Maximize Profit

c) Minimize Distance

d) Maximize Time

Answer: C)

Explanation: The primary goal is to minimize the total distance traveled in the
Traveling Knight Problem.
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a) Huffman Coding

b) Minimum Spanning Tree

c) Shortest Path Problem

d) Traveling Salesman Problem
Answer: d)

Explanation: Traveling Salesman Problem is not typically solved using Greedy
Algorithms.

In the context of Greedy Algorithms, what does 'global optimum' mean?
a) The best choice for the entire problem

b) The best choice at each step

c) The choice that is always correct

d) The worst possible choice

Answer: a)

Explanation: Greedy algorithms aim for local optimum, not global optimum.

Which Greedy algorithm is used for finding the Minimum Cost Spanning Tree in a
connected graph?

a) Prim's Algorithm

b) Dijkstra's Algorithm

c) Bellman-Ford Algorithm
d) Kruskal's Algorithm
Answer: a)

Explanation: Prim's Algorithm is used to find the Minimum Cost Spanning Tree.
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What is the primary goal in the Huffman coding algorithm?
a) Minimize Compression Time

b) Maximize Compression Ratio

c) Minimize Encoding Length

d) Maximize Encoding Time

Answer: C)

Explanation: The primary goal is to minimize the encoding length in Huffman
coding.

In the context of Greedy Algorithms, what is the primary advantage?
a) Guaranteed optimal solutions

b) Simplicity

c) Efficient runtime

d) Universality

Answer: b)

Explanation: Greedy algorithms are often simple and easy to implement.

Which of the following is NOT an example of a Greedy algorithm?
a) Depth-First Search

b) Breadth-First Search

c) Kruskal's Algorithm

d) Dijkstra's Algorithm

Answer: a)

Explanation: Depth-First Search and Breadth-First Search are not Greedy
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algorithms.

Which problem involves finding the shortest path between two nodes in a graph
with weighted edges?

a) Traveling Salesman Problem
b) Knapsack Problem

c) Job Sequencing with Deadlines
d) Shortest Path Problem
Answer: d)

Explanation: Shortest Path Problem involves finding the shortest path in a weighted
graph.

What is the main difference between NP-Hard and NP-Complete problems?
a) NP-Hard problems have no known solution

b) NP-Complete problems are always solvable in polynomial time

c) NP-Complete problems are a subset of NP-Hard problems

d) NP-Hard problems are more difficult to verify

Answer: C)

Explanation: NP-Complete problems are a subset of NP-Hard problems, while NP-
Hard problems are not necessarily solvable in polynomial time.

In the context of Branch and Bound, what is the role of the upper bound?
a) To maximize the objective function

b) To estimate the maximum possible solution value

c) To determine the best node to expand

d) To minimize the objective function
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Answer: b)

Explanation: The upper bound in Branch and Bound estimates the maximum
possible solution value.

Which algorithmic technique is commonly used to solve the Travelling Salesperson
Problem optimally for small instances?

a) Dynamic Programming
b) Greedy Algorithm

c) Branch and Bound

d) Divide and Conquer
Answer: a)

Explanation: Dynamic Programming is commonly used to solve the Travelling
Salesperson Problem optimally for small instances.

What is the main difference between NP-Hard and P problems?
a) NP-Hard problems have known polynomial-time solutions
b) NP-Hard problems are always solvable in exponential time
c) P problems are easy to solve in polynomial time

d) P problems are a subset of NP problems

Answer: C)

Explanation: P problems are easy to solve in polynomial time, while NP-Hard
problems are not necessarily solvable in polynomial time.

Which of the following problems is NP-Complete and involves finding the longest
simple cycle in a graph?

a) Longest Path Problem

b) Hamiltonian Cycle Problem
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c) Travelling Salesperson Problem
d) Shortest Path Problem
Answer: b)

Explanation: The Hamiltonian Cycle Problem is NP-Complete and involves finding
the longest simple cycle in a graph.

In the context of Branch and Bound, what is the purpose of branching?

a) To optimize the objective function

b) To prune unpromising nodes

c) To add new nodes

d) To estimate the lower bound

Answer: c)

Explanation: Branching in Branch and Bound involves adding new nodes to explore.
Which class of problems is a subset of NP-Hard problems and includes problems
that are both NP-Hard and in NP?

a) P problems

b) NP problems

c) NP-Complete problems

d) PSPACE problems

Answer: C)

Explanation: NP-Complete problems are a subset of NP-Hard problems and are in
NP.

What is the primary goal of the 0/1 Knapsack problem?

a) To maximize the total weight of items selected
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b) To minimize the total value of items selected
c) To maximize the total value of items selected
d) To minimize the total weight of items selected
Answer: C)

Explanation: The primary goal of the 0/1 Knapsack problem is to maximize the
total value of selected items.

Which problem involves finding the maximum flow in a network with capacity
constraints?

a) Maximum Flow Problem

b) Travelling Salesperson Problem
c) Shortest Path Problem

d) Longest Common Subsequence
Answer: a)

Explanation: The Maximum Flow Problem involves finding the maximum flow in a
network with capacity constraints.

What is the primary characteristic of NP problems?
a) They can be solved efficiently in polynomial time
b) They have exponential time complexity

c) They are always solvable in linear time

d) They have deterministic algorithms

Answer: a)

Explanation: NP problems can be solved efficiently in polynomial time.

Which of the following problems can be solved optimally using a greedy algorithm?
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a) NP-Hard problems

b) NP-Complete problems

c) P problems

d) Fractional Knapsack Problem
Answer: d)

Explanation: The Fractional Knapsack Problem can be solved optimally using a
greedy algorithm.

In the context of Branch and Bound, what does 'NP' stand for in LC Branch and
Bound solution?

a) Non-Polynomial
b) Not Promising
¢) No Pruning

d) No Problem
Answer: b)

Explanation: 'NP' in LC Branch and Bound solution does not stand for any particular
term.

Which class of problems is known for being efficiently solvable in polynomial time?
a) NP-Hard problems

b) NP-Complete problems

c) P problems

d) NP problems

Answer: C)

Explanation: P problems are known for being efficiently solvable in polynomial
time.



64. Which problem involves finding the shortest path between two nodes in a graph?
a) Shortest Path Problem
b) Travelling Salesperson Problem
c) Hamiltonian Cycle Problem
d) Maximum Flow Problem
Answer: a)

Explanation: The Shortest Path Problem involves finding the shortest path between
two nodes in a graph.

65. What is the primary difference between the Knapsack problem and the 0/1
Knapsack problem?

a) The Knapsack problem allows fractional items

b) The 0/1 Knapsack problem allows fractional items
c) The Knapsack problem has unlimited capacity

d) The 0/1 Knapsack problem has unlimited capacity
Answer: b)

Explanation: The primary difference is that the 0/1 Knapsack problem does not
allow fractional items.

66. Which class of problems includes problems that can be verified quickly given a
proposed solution but are hard to solve from scratch?

a) NP problems
b) P problems
c) NP-Hard problems

d) NP-Complete problems
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Answer: C)

Explanation: NP-Hard problems fall into this category.

What is the primary goal of the Travelling Salesperson Problem?
a) To maximize the total distance traveled

b) To minimize the total distance traveled

c) To maximize the total profit

d) To visit every city multiple times

Answer: b)

Explanation: The primary goal of the Travelling Salesperson Problem is to minimize
the total distance traveled.

Which problem involves finding the longest simple path between two nodes in a
graph?

a) Longest Path Problem

b) Hamiltonian CycleProblem

c) Travelling Salesperson Problem
d) Shortest Path Problem
Answer: a)

Explanation: The Longest Path Problem involves finding the longest simple path
between two nodes in a graph.

In the context of Branch and Bound, what is the role of pruning?
a) To create a tree structure
b) To optimize the objective function

c) To estimate the lower bound
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d) To remove unpromising nodes
Answer: d)

Explanation: Pruning in Branch and Bound involves removing unpromising nodes
from consideration.

Which of the following problems is NOT an example of an NP-Hard problem?
a) Travelling Salesperson Problem

b) 0/1 Knapsack Problem

c) Shortest Path Problem

d) Sorting Problem

Answer: d)

Explanation: Sorting Problem is not an example of an NP-Hard problem.

Which class of problems is known for their intractability and includes problems that
are both NP-Hard and in NP?

a) P problems

b) NP problems

c) NP-Complete problems
d) NP-Hard problems
Answer: C)

Explanation: NP-Complete problems are known for their intractability and are both
NP-Hard and in NP.

What is the primary objective of the NP-Complete class of problems?
a) To find solutions quickly

b) To find the most difficult problems



73.

74.

75.

c) To find the most efficient algorithms
d) To find the simplest problems
Answer: b)

Explanation: The primary objective of NP-Complete problems is to find the most
difficult problems.

Which problem involves finding the most efficient way to pack items into a
knapsack with limited capacity, allowing fractional items?

a) Fractional Knapsack Problem
b) 0/1 Knapsack Problem

c) Travelling Salesperson Problem
d) Maximum Flow Problem
Answer: a)

Explanation: The Fractional Knapsack Problem involves packing items with
fractional values into a knapsack.

In the context of Branch and Bound, what does 'NP' stand for in FIFO Branch and
Bound solution?

a) Not Pruned

b) Non-Polynomial
c) No Pruning

d) No Problem
Answer: C)

Explanation: 'NP' in FIFO Branch and Bound solution does not stand for any
particular term.

Which of the following is NOT a common application of NP-Hard problems?

a) Cryptography



76.

77.

78.

b) Game Theory

c) Optimization

d) Database Management
Answer: d)

Explanation: Database Management is not a common application of NP-Hard
problems.

What is the primary purpose of the Branch and Bound algorithm?
a) To find the best solution

b) To minimize branching

c) To maximize branching

d) To compute NP-Hard problems

Answer: a)

Explanation: The primary purpose of Branch and Bound is to find the best solution.

Which of the following problems can be solved using the 0/1 Knapsack problem
approach?

a) Travelling Salesperson Problem
b) Maximum Flow Problem

c) Shortest Path Problem

d) Sorting Problem

Answer: a)

Explanation: The 0/1 Knapsack problem can be applied to the Travelling
Salesperson Problem.

Which branch and bound solution strategy uses a queue to manage nodes?
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a) LC Branch and Bound

b) FIFO Branch and Bound

c) Depth-First Branch and Bound
d) Best-First Branch and Bound
Answer: b)

Explanation: FIFO (First-In-First-Out) is used in FIFO Branch and Bound.

What is the objective of the Travelling Salesperson Problem?
a) To find the shortest route visiting all cities once

b) To find the longest route visiting all cities once

c) To find the most profitable route

d) To visit some cities multiple times

Answer: a)

Explanation: The objective of the Travelling Salesperson Problem is to find the
shortest route visiting all cities once.

In the 0/1 Knapsack problem, what does the '0/1' represent?
a) Items can be taken partially

b) Items can be taken completely

c) Items cannot be taken

d) Items can only be taken once

Answer: b)

Explanation: In the 0/1 Knapsack problem, '0/1" indicates that items can be taken
completely or not at all.
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Which class of problems is known for their intractability and includes problems like
the Travelling Salesperson Problem and 0/1 Knapsack Problem?

a) NP-Hard problems

b) NP-Complete problems
c) P problems

d) NP problems

Answer: a)

Explanation: NP-Hard problems are known for their intractability and include
problems like Travelling Salesperson and 0/1 Knapsack.

In the context of Branch and Bound, what does 'LC' stand for in LC Branch and
Bound solution?

a) Linear Complexity
b) Lower Cost

c) Left Child

d) Large Capacity
Answer: b)

Explanation: 'LC' in LC Branch and Bound solution stands for Lower Cost.

Which of the following problems is NP-Hard but not NP-Complete?
a) Travelling Salesperson Problem

b) Hamiltonian Cycle Problem

c) 0/1 Knapsack Problem

d) Subset Sum Problem

Answer: a)

Explanation: The Travelling Salesperson Problem is NP-Hard but not NP-Complete.
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What is the primary goal of the 0/1 Knapsack problem?
a) To maximize the total value of items selected

b) To minimize the total weight of items selected

c) To maximize the total weight of items selected

d) To minimize the total value of items selected
Answer: a)

Explanation: The primary goal of the 0/1 Knapsack problem is to maximize the
total value of selected items.

Which algorithmic technique is used to solve NP-Complete problems optimally?
a) Dynamic Programming

b) Greedy Algorithm

c) Backtracking

d) Genetic Algorithms

Answer: a)

Explanation: Dynamic Programming is often used to solve NP-Complete problems
optimally.

What is the primary challenge in solving NP-Complete problems?
a) Finding the optimal solution efficiently

b) Proving the problem's hardness

c) Finding a polynomial-time algorithm

d) Avoiding exponential time

Answer: b)
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Explanation: The primary challenge in NP-Complete problems is proving their
hardness.

In the context of Branch and Bound, what does 'FIFO' stand for in FIFO Branch
and Bound solution?

a) First-In-First-Out

b) Find and Iterate

c) Fast Input-Output

d) Finalize and Optimize
Answer: a)

Explanation: 'FIFO' in FIFO Branch and Bound solution stands for First-In-First-
Out.

Which problem is considered one of the classic NP-Complete problems and involves
finding the shortest route visiting all cities exactly once?

a) Travelling Salesperson Problem
b) 0/1 Knapsack Problem

c) Knuth's Algorithm Problem

d) Hamiltonian Cycle Problem
Answer: a)

Explanation: The Travelling Salesperson Problem is a classic NP-Complete problem.

What is the primary characteristic of NP-Hard problems?
a) They can be solved efficiently in polynomial time
b) They have exponential time complexity

c) They are always solvable in linear time
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d) They have deterministic algorithms
Answer: b)

Explanation: NP-Hard problems are known for their exponential time complexity.

Which of the following is NOT a common application of Branch and Bound?
a) Cryptography

b) Combinatorial Optimization

c) Network Flow

d) Integer Programming

Answer: a)

Explanation: Cryptography is not a common application of Branch and Bound.

Which of the following problems is a classic example of a combinatorial
optimization problem that can be solved using Branch and Bound?

a) Travelling Salesperson Problem
b) Sorting Problem

c) Matrix Multiplication

d) Polynomial Factoring

Answer: a)

Explanation: The Travelling Salesperson Problem is a classic example of a
combinatorial optimization problem.

What is the primary goal of Branch and Bound in solving optimization problems?
a) To minimize the number of nodes explored

b) To maximize the number of nodes explored
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c) To minimize the branching factor
d) To maximize the branching factor
Answer: a)

Explanation: The primary goal of Branch and Bound is to minimize the number of
nodes explored.

Which of the following is a characteristic of NP-Complete problems?
a) They can be solved efficiently in polynomial time

b) They are always solvable in linear time

c) They have exponential time complexity

d) They have deterministic algorithms

Answer: c)

Explanation: NP-Complete problems are characterized by their exponential time
complexity.

Which problem involves selecting a subset of items with maximum value while
keeping the total weight within a specified limit?

a) 0/1 Knapsack Problem

b) Travelling Salesperson Problem
c) Shortest Path Problem

d) Longest Common Subsequence
Answer: a)

Explanation: The 0/1 Knapsack Problem involves selecting a subset of items with
maximum value within a weight limit.

In Branch and Bound, what is the purpose of bounding?
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a) To create a tree structure

b) To optimize the objective function
c) To prune unpromising nodes

d) To add new nodes

Answer: C)

Explanation: Bounding in Branch and Bound involves pruning unpromising nodes.

Which class of problems can be verified quickly given a proposed solution but are
hard to solve from scratch?

a) NP problems

b) P problems

c) NP-Hard problems

d) NP-Complete problems
Answer: a)

Explanation: NP problems can be verified quickly but are hard to solve from
scratch.

In the context of Branch and Bound, what is the role of the lower bound?
a) To maximize the objective function

b) To estimate the minimum possible solution value

c) To determine the best node to expand

d) To minimize the objective function

Answer: b)

Explanation: The lower bound in Branch and Bound estimates the minimum
possible solution value.



98. Which problem involves finding the most efficient way to pack items into a
knapsack with limited capacity?

a) 0/1 Knapsack Problem

b) Travelling Salesperson Problem
c) Shortest Path Problem

d) Maximum Flow Problem
Answer: a)

Explanation: The 0/1 Knapsack Problem involves finding the most efficient way to
pack items into a knapsack with limited capacity.

99. What is the primary goal of Cook's theorem in the context of NP-Completeness?
a) To prove the existence of NP-Hard problems
b) To prove the hardness of NP-Hard problems
c) To provide efficient algorithms for NP-Complete problems
d) To prove the existence of NP problems
Answer: b)

Explanation: Cook's theorem is primarily used to prove the hardness of NP-Hard
problems.

100. Which of the following statements is true regarding NP-Hard problems?
a) They are always solvable in polynomial time
b) They are a subset of NP problems
c) They are easy to solve in linear time
d) They are the same as NP-Complete problems
Answer: b)

Explanation: NP-Hard problems are not necessarily solvable in polynomial time and
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103.

are a subset of NP problems.

In the Traveling Salesperson Problem, what does "TSP" stand for?
a) Total Sales Price

b) Traveling Salesperson Path

c) Traveling Salesperson Problem

d) Total Sales Profit

Answer: c)

Explanation: TSP stands for Traveling Salesperson Problem.

What is the primary application of the Bellman-Ford algorithm?
a) Shortest path in a graph

b) Sorting an array

c) Optimal Binary Search Trees

d) Traveling Salesperson Problem

Answer: a)

Explanation: The primary application of the Bellman-Ford algorithm is finding the

shortest path in a weighted graph.

In the context of Dynamic Programming, what does "Overlapping Subproblems"

refer to?

a) Subproblems with no solutions

b) Subproblems with identical solutions
c) Subproblems sharing solutions

d) Subproblems that are not related



Answer: C)

Explanation: Overlapping Subproblems refer to subproblems in which solutions are
shared or reused.

104. Which approach to solving the 0/1 Knapsack Problem explores all possible
combinations of items?

a) Dynamic Programming
b) Greedy Approach

c) Brute Force

d) Divide and Conquer
Answer: c)

Explanation: The Brute Force approach to solving the 0/1 Knapsack Problem
explores all possible combinations of items.

105. What is the primary drawback of the Brute Force approach to solving the Traveling
Salesperson Problem?

a) Itis slow

b) It always finds the optimal solution
c) Itis efficient

d) It is memory-efficient

Answer: a)

Explanation: The primary drawback of the Brute Force approach to the Traveling
Salesperson Problem is that it is slow for large inputs.

106. What is the main disadvantage of using a recursive approach to solve the 0/1
Knapsack Problem?

a) It requires more memory



b) It has a higher time complexity

c) It always finds the optimal solution
d) Itis faster than other methods
Answer: b)

Explanation: The main disadvantage of using a recursive approach to the 0/1
Knapsack Problem is its higher time complexity.

107. Which of the following is NOT a step in the dynamic programming process?
a) Problem formulation
b) Table initialization
c) Memoization
d) Loop termination
Answer: a)

Explanation: Problem formulation is not a step in the dynamic programming
process; it's done before applying DP.

108. What is the time complexity of the Floyd-Warshall algorithm for finding all pairs
shortest paths?

a) O(n)

b) O(n log n)
c) O(n"2)
d) O(n"3)
Answer: d)

Explanation: The time complexity of the Floyd-Warshall algorithm for finding all
pairs shortest paths is O(n”3).
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Which algorithm is often used to find the Minimum Spanning Tree in a graph?
a) Bellman-Ford algorithm

b) Dijkstra's algorithm

c) Kruskal's algorithm

d) Floyd-Warshall algorithm

Answer: c)

Explanation: Kruskal's algorithm is commonly used to find the Minimum Spanning
Tree in a graph.

What is the main goal of the Greedy Approach in problem-solving?
a) Minimize computation

b) Maximize the number of steps

c) Find a locally optimal solution

d) Find a globally optimal solution

Answer: C)

Explanation: The main goal of the Greedy Approach is to find a locally optimal
solution at each step.

In the context of Dynamic Programming, what is a "Subproblem"?
a) A problem within a problem

b) A simple problem

c) A problem without a solution

d) A problem with many solutions

Answer: a)

Explanation: A subproblem is a problem within a larger problem that can be solved
independently.



112. Which data structure is commonly used to implement a priority queue in algorithms
like Dijkstra's?

a) Array

b) Linked List
c) Heap

d) Stack
Answer: c)

Explanation: A heap is commonly used to implement a priority queue in algorithms
like Dijkstra's.

113. What is the main drawback of using the Greedy Approach in some problem
scenarios?

a) It always finds the optimal solution

b) It is too slow for most problems

c) It may not find the globally optimal solution
d) It has a low memory requirement

Answer: C)

Explanation: The main drawback of the Greedy Approach is that it may not find
the globally optimal solution in some cases.

114. What is the primary goal of the Divide and Conquer approach in problem-solving?
a) Maximize computation
b) Minimize the number of subproblems
c) Break the problem into smaller parts

d) Merge subproblems efficiently



Answer: C)

Explanation: The primary goal of the Divide and Conquer approach is to break the
problem into smaller, more manageable parts.

115. Which algorithm is often used to solve the Reliability Design problem in networks
and systems?

a) Dijkstra's algorithm

b) Bellman-Ford algorithm
c) Floyd-Warshall algorithm
d) Monte Carlo simulation
Answer: d)

Explanation: Monte Carlo simulation is often used to solve the Reliability Design
problem in networks and systems.

116. What is the primary advantage of using Dynamic Programming for solving complex
problems?

a) Simplicity

b) Speed

c) Universality

d) Hardware acceleration
Answer: C)

Explanation: Dynamic Programming is versatile and applicable to a wide range of
problems, making it universal.

117. What is the primary limitation of using Dynamic Programming for solving problems?
a) High memory usage

b) Slow execution time
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c) Limited problem complexity
d) Lack of mathematical foundation
Answer: b)

Explanation: The primary limitation of Dynamic Programming is that it can be slow
for certain problems, especially when the problem size is large.

What is the time complexity of the Floyd-Warshall algorithm for finding the shortest
path in a graph with n nodes?

a) O(n)

b) O(n log n)
) O(n"2)
d) O(n"3)
Answer: d)

Explanation: The time complexity of the Floyd-Warshall algorithm for finding the
shortest path in a graph with n nodes is O(n3).

What is the primary advantage of using the Top-Down approach in Dynamic
Programming?

a) Simplicity
b) Speed

c) Memoization
d) Scalability
Answer: C)

Explanation: The Top-Down approach in Dynamic Programming allows for
memoization, which can save time by avoiding redundant calculations.

Which of the following problems does NOT involve optimization?



a) 0/1 Knapsack Problem

b) Traveling Salesperson Problem
c) Factorial computation

d) Optimal Binary Search Trees
Answer: C)

Explanation: Factorial computation is not an optimization problem; it's a
straightforward mathematical computation.

121. In Dynamic Programming, what is the primary goal of the "Top-Down" approach?
a) Start from the middle
b) Start from the bottom
c) Start from the top
d) Start from the sides
Answer: C)

Explanation: The "Top-Down" approach in Dynamic Programming starts from the
top and recursively breaks down the problem.

122. In the context of Dynamic Programming, what does "Scalability" refer to?
a) Ability to handle large datasets
b) Ability to solve complex problems
c) Ability to parallelize computations
d) Ability to use distributed computing
Answer: a)

Explanation: Scalability in Dynamic Programming refers to the ability to handle
large datasets and problem sizes.
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Which approach is typically used to solve the 0/1 Knapsack Problem when the
number of items is small?

a) Dynamic Programming
b) Greedy Approach

c) Brute Force

d) Divide and Conquer
Answer: b)

Explanation: The Greedy Approach is often used when the number of items in the
0/1 Knapsack Problem is small.

What is the primary benefit of using memoization in Dynamic Programming?
a) Reduced memory usage

b) Improved code readability

c) Faster execution

d) Avoidance of recomputation

Answer: d)

Explanation: Memoization in Dynamic Programming helps avoid recomputation of
already solved subproblems, improving efficiency.

Which of the following is NOT a key concept in the dynamic programming
approach?

a) Subproblems
b) Memoization

c) Recursion

d) Greedy strategy

Answer: d)
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Explanation: Greedy strategy is not a key concept in the dynamic programming
approach; it is a different problem-solving strategy.



