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Multiple choice Questions & Answers

1. What is a graph in data structures?

a) A data structure used to represent mathematical functions.

b) A data structure used to represent hierarchical relationships.

c¢) A data structure used to represent pairwise relationships between objects.
d) A data structure used to represent linear sequences of elements.

Answer: ¢) A data structure used to represent pairwise relationships between
objects.

2. Describe two main ways to implement a graph.
a) Adjacency list and adjacency matrix.

b) Binary search tree and hash table.

¢) Queue and stack.

d) Singly linked list and doubly linked list.

Answer: a) Adjacency list and adjacency matrix.

3. Explain the difference between an adjacency matrix and an adjacency
list.

a) An adjacency matrix uses pointers to represent edges, while an adjacency list
uses a matrix to represent connections.

b) An adjacency matrix stores edge weights, while an adjacency list stores node
values.

¢) An adjacency matrix is a two-dimensional array representing connections
between nodes, while an adjacency list is a collection of lists or arrays storing
adjacent nodes for each vertex.

d) An adjacency matrix is more memory-efficient than an adjacency list.
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Answer: ¢) An adjacency matrix is a two-dimensional array representing
connections between nodes, while an adjacency list is a collection of lists or
arrays storing adjacent nodes for each vertex.

4. What is a directed graph versus an undirected graph?

a) In a directed graph, edges have a direction, while in an undirected graph,
edges have no direction.

b) In an undirected graph, nodes have a direction, while in a directed graph,
nodes have no direction.

c¢) In a directed graph, nodes are connected by undirected edges, while in an
undirected graph, nodes are connected by directed edges.

d) In an undirected graph, nodes have labels, while in a directed graph, nodes do
not have labels.

Answer: a) In a directed graph, edges have a direction, while in an undirected
graph, edges have no direction.

5. Define the term "weight' in the context of graph edges.
a) The number of neighbors a node has in the graph.
b) The number of edges connected to a node.

c) A numerical value assigned to an edge representing its cost, distance, or
capacity.

d) A measure of how interconnected the nodes in the graph are.

Answer: ¢) A numerical value assigned to an edge representing its cost,
distance, or capacity.

6. What is a spanning tree of a graph?
a) A tree formed by connecting all nodes in the graph.
b) A tree formed by removing edges from the graph.

c) A tree formed by selecting a subset of edges that connect all nodes without
forming cycles.

d) A tree formed by selecting a subset of nodes that are connected by edges.
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Answer: c¢) A tree formed by selecting a subset of edges that connect all nodes
without forming cycles.

7. Explain depth-first search (DFS) in graph traversal.

a) DFS starts at a random node and explores its neighbors iteratively until all
nodes are visited.

b) DFS starts at a specific node and explores as far as possible along each
branch before backtracking.

c) DFS starts at the last node and explores its ancestors recursively.
d) DFS starts at the root node and explores the entire tree level by level.

Answer: b) DFS starts at a specific node and explores as far as possible along
each branch before backtracking.

8. How does breadth-first search (BFS) differ from DFS?

a) BFS explores the graph from the root node downward, while DFS explores
the graph upward.

b) BFS explores the graph iteratively, while DFS explores the graph recursively.

c) BFS explores the graph level by level, while DFS explores the graph depth by
depth.

d) BFS explores the graph along each branch before backtracking, while DFS
explores the graph breadth by breadth.

Answer: ¢) BFS explores the graph level by level, while DFS explores the graph
depth by depth.

9. What is a graph cycle, and how can it be detected?

a) A cycle is a path between two nodes in a graph, and it can be detected using
DFS.

b) A cycle is a closed loop formed by a sequence of edges, and it can be
detected using BFS.

c) A cycle is a path that leads from a node back to itself, and it can be detected
using DFS.
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d) A cycle is a disconnected subgraph in a graph, and it can be detected using
BES.

Answer: c¢) A cycle is a path that leads from a node back to itself, and it can be
detected using DFS.

10. Describe the application of graph traversal algorithms.

a) Graph traversal algorithms are used to find the shortest path between two
nodes in a graph.

b) Graph traversal algorithms are used to detect cycles in a graph.
c) Graph traversal algorithms are used to explore all nodes in a graph.
d) Graph traversal algorithms are used to optimize database queries.

Answer: ¢) Graph traversal algorithms are used to explore all nodes in a graph.

11. How can you represent a weighted graph in data structures?
a) By using an adjacency list with edge weights stored as attributes of edges.

b) By using an adjacency matrix with node weights stored in the diagonal
elements.

c¢) By using a binary search tree with node weights stored as keys.
d) By using a hash table with edge weights stored as values.

Answer: a) By using an adjacency list with edge weights stored as attributes of
edges.

12. What is the significance of graph connectivity?
a) Graph connectivity refers to the density of edges in a graph.
b) Graph connectivity refers to the number of components in a graph.

c) Graph connectivity refers to the ability to traverse from one node to another
in a graph.

d) Graph connectivity refers to the ratio of edges to nodes in a graph.

Answer: c¢) Graph connectivity refers to the ability to traverse from one node to
another in a graph.
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13. Explain the concept of graph coloring.

a) Graph coloring is the process of assigning colors to nodes in a graph such that
no adjacent nodes share the same color.

b) Graph coloring is the process of assigning weights to edges in a graph such
that the total weight of edges is minimized.

c¢) Graph coloring is the process of assigning labels to nodes in a graph based on
their positions.

d) Graph coloring is the process of grouping nodes in a graph based on their
structural similarities.

Answer: a) Graph coloring is the process of assigning colors to nodes in a graph
such that no adjacent nodes share the same color.

14. How are topological sorts performed on a graph?

a) By using DFS to traverse the graph and assigning a topological order to
nodes based on their finishing times.

b) By using BFS to traverse the graph and assigning a topological order to
nodes based on their arrival times.

c¢) By using Dijkstra's algorithm to find the shortest path between nodes.
d) By using Prim's algorithm to find the minimum spanning tree of the graph.

Answer: a) By using DFS to traverse the graph and assigning a topological
order to nodes based on their finishing times.

15. What are strongly connected components in a directed graph?

a) Subgraphs in a directed graph where every node is connected to every other
node.

b) Subgraphs in a directed graph where every node can be reached from every
other node.

c¢) Subgraphs in a directed graph where there are no cycles.

d) Subgraphs in a directed graph where every node is reachable from every
other node.
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Answer: d) Subgraphs in a directed graph where every node is reachable from
every other node.

16. Describe an efficient method for storing sparse graphs.
a) Using an adjacency matrix.

b) Using an adjacency list.

c¢) Using a priority queue.

d) Using a hash table.

Answer: b) Using an adjacency list.

17. How can shortest path be found in a graph?
a) By using DFS traversal.

b) By using BFS traversal.

c¢) By using Dijkstra's algorithm.

d) By using Prim's algorithm.

Answer: ¢) By using Dijkstra's algorithm.

18. What is Dijkstra's algorithm used for in graph theory?
a) Finding the minimum spanning tree of a graph.
b) Detecting cycles in a graph.

c) Computing the shortest path from a source node to all other nodes in a
weighted graph.

d) Topological sorting of a graph.

Answer: ¢) Computing the shortest path from a source node to all other nodes in
a weighted graph.

19. Explain the Bellman-Ford algorithm and its use cases.

a) The Bellman-Ford algorithm is used to find the minimum spanning tree of a
graph.



HR ®
(§360DigiITMG
Digital Transformation | Management | Governance

b) The Bellman-Ford algorithm is used to detect cycles in a graph.

c¢) The Bellman-Ford algorithm is used to compute the shortest path from a
source node to all other nodes in a weighted graph, even in the presence of
negative edge weights.

d) The Bellman-Ford algorithm is used for topological sorting of a graph.

Answer: ¢) The Bellman-Ford algorithm is used to compute the shortest path
from a source node to all other nodes in a weighted graph, even in the presence
of negative edge weights.

20. How does Floyd-Warshall algorithm differ from Dijkstra's algorithm?

a) Floyd-Warshall algorithm is used for unweighted graphs, whereas Dijkstra's
algorithm is used for weighted graphs.

b) Floyd-Warshall algorithm computes the shortest paths between all pairs of
nodes in a graph, while Dijkstra's algorithm computes the shortest path from a
single source node to all other nodes.

c¢) Floyd-Warshall algorithm is a greedy algorithm, whereas Dijkstra's algorithm
is a dynamic programming algorithm.
d) Floyd-Warshall algorithm guarantees the shortest path, whereas Dijkstra's

algorithm may not always provide the optimal solution.

Answer: b) Floyd-Warshall algorithm computes the shortest paths between all
pairs of nodes in a graph, while Dijkstra's algorithm computes the shortest path
from a single source node to all other nodes.

21. What is Quick Sort and how does it work?

a) Quick Sort is a sorting algorithm that repeatedly selects two elements and
swaps them if they are in the wrong order.

b) Quick Sort is a sorting algorithm that divides the input array into two parts
based on a pivot element, recursively sorts the two parts, and then combines
them.

c¢) Quick Sort is a sorting algorithm that iteratively compares adjacent elements
and swaps them if they are in the wrong order.

d) Quick Sort 1s a sorting algorithm that builds a heap from the input array and
repeatedly extracts the minimum element.
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Answer: b) Quick Sort is a sorting algorithm that divides the input array into
two parts based on a pivot element, recursively sorts the two parts, and then
combines them.

22. Explain the partitioning process in Quick Sort.

a) The partitioning process in Quick Sort involves selecting a pivot element and
rearranging the array elements such that all elements less than the pivot are
placed to its left, and all elements greater than the pivot are placed to its right.

b) The partitioning process in Quick Sort involves comparing adjacent elements
and swapping them if they are in the wrong order.

c¢) The partitioning process in Quick Sort involves selecting the middle element
as the pivot and recursively sorting the two halves of the array.

d) The partitioning process in Quick Sort involves building a heap from the
input array.

Answer: a) The partitioning process in Quick Sort involves selecting a pivot
element and rearranging the array elements such that all elements less than the
pivot are placed to its left, and all elements greater than the pivot are placed to
its right.

23. What is the average-case complexity of Quick Sort?
a) O(n)

b) O(n log n)

¢) O(n"2)

d) O(log n)

Answer: b) O(n log n)

24. Describe the Heap Sort algorithm.

a) Heap Sort is a sorting algorithm that recursively divides the input array into
two halves and sorts each half individually.

b) Heap Sort is a sorting algorithm that builds a heap from the input array,
repeatedly extracts the minimum element, and rebuilds the heap.
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c) Heap Sort is a sorting algorithm that selects a pivot element and recursively
sorts the two halves of the array.

d) Heap Sort is a sorting algorithm that iteratively compares adjacent elements
and swaps them if they are in the wrong order.

Answer: b) Heap Sort is a sorting algorithm that builds a heap from the input
array, repeatedly extracts the minimum element, and rebuilds the heap.

25. How does the heap data structure support sorting?
a) The heap data structure maintains the input array in sorted order.

b) The heap data structure guarantees that the maximum element is always at
the root, allowing for efficient removal of elements 1n sorted order.

c¢) The heap data structure ensures that the minimum element is always at the
root, allowing for efficient removal of elements in sorted order.

d) The heap data structure uses a balanced binary search tree to maintain the
input array in sorted order.

Answer: ¢) The heap data structure ensures that the minimum element is always
at the root, allowing for efficient removal of elements in sorted order.

26. What is a common method for representing graphs in computer
memory?

a) Adjacency list
b) Heap

c) Stack

d) Queue

Answer: a) Adjacency list

27. Which of the following is a graph traversal method?
a) Sorting
b) Merging

c) Searching
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d) Stacking

Answer: ¢) Searching

28. How does Quick Sort differ from other sorting algorithms?
a) It uses a heap data structure

b) It is not a comparison-based sorting algorithm

c) It has a worst-case time complexity of O(n"2)

d) It uses divide-and-conquer strategy

Answer: d) It uses divide-and-conquer strategy

29. Which sorting algorithm has the best average-case time complexity?
a) Quick Sort

b) Merge Sort

c) Heap Sort

d) External Sorting

Answer: b) Merge Sort

30. What is the main advantage of Quick Sort over Merge Sort?
a) It requires less memory

b) It has better worst-case time complexity

c) It is stable

d) It has better average-case time complexity

Answer: d) It has better average-case time complexity

31. What does External Sorting refer to?
a) Sorting data using external storage devices
b) Sorting data that doesn't fit in memory

c) Sorting data outside the program's main execution
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d) Sorting data based on external factors

Answer: b) Sorting data that doesn't fit in memory

32. Which sorting algorithm is typically used for external sorting?
a) Quick Sort

b) Merge Sort

c) Heap Sort

d) Insertion Sort

Answer: b) Merge Sort

33. What is the primary concern in external sorting?
a) Time complexity

b) Space complexity

c) Stability

d) Ease of implementation

Answer: b) Space complexity

34. What does the term '""model for external sorting" refer to?
a) A theoretical framework for understanding sorting algorithms
b) A mathematical model used to analyze sorting efficiency

c) A strategy for implementing external sorting algorithms

d) A visualization tool for sorting processes

Answer: c¢) A strategy for implementing external sorting algorithms

35. Which sorting algorithm is known for its stable performance across
different data distributions?

a) Quick Sort
b) Merge Sort
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c) Heap Sort
d) Insertion Sort

Answer: b) Merge Sort

36. In graph traversal, what does DFS stand for?
a) Directed First Search

b) Depth-First Search

c¢) Distance-First Search

d) Dual First Search

Answer: b) Depth-First Search

37. Which sorting algorithm exhibits a worst-case time complexity of O(n
log n)?

a) Quick Sort

b) Merge Sort

c) Heap Sort

d) External Sorting

Answer: b) Merge Sort

38. What is a common application of graph traversal algorithms?
a) Sorting data

b) Finding shortest paths

c) Merging arrays

d) Binary searching

Answer: b) Finding shortest paths

39. How does Heap Sort differ from Quick Sort and Merge Sort?

a) It is not an in-place sorting algorithm
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b) It uses a priority queue data structure
c) It has a worst-case time complexity of O(n"2)
d) It is not a comparison-based sorting algorithm

Answer: b) It uses a priority queue data structure

40. What is the primary advantage of Merge Sort over Quick Sort?
a) It has better worst-case time complexity

b) It is an in-place sorting algorithm

c) It has better average-case time complexity

d) It is stable

Answer: d) It is stable

41. Which sorting algorithm is often used as a subroutine in external
sorting?

a) Quick Sort

b) Merge Sort

c) Heap Sort

d) Bubble Sort
Answer: b) Merge Sort

42. What does External Sorting involve?

a) Sorting data internally using a computer's memory

b) Sorting data that is stored in external storage devices

c) Sorting data that is distributed across multiple computers
d) Sorting data based on external factors such as timestamps

Answer: b) Sorting data that is stored in external storage devices

43. What is a key characteristic of Quick Sort?
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a) Stability

b) Best-case time complexity of O(n log n)
c) Worst-case time complexity of O(n"2)
d) Requires additional memory

Answer: ¢) Worst-case time complexity of O(n"2)

44. Which sorting algorithm is not considered an in-place sorting
algorithm?

a) Quick Sort

b) Merge Sort

c¢) Insertion Sort

d) Selection Sort
Answer: b) Merge Sort

45. What is the primary concern when designing an external sorting
algorithm?

a) Time complexity

b) Space complexity

c) Stability

d) Ease of implementation

Answer: b) Space complexity

46. What is the primary goal of graph traversal methods?
a) Sorting the vertices of the graph

b) Finding the shortest path between two vertices

c¢) Visiting all vertices of the graph in a systematic manner

d) Rearranging the edges of the graph

Answer: ¢) Visiting all vertices of the graph in a systematic manner



HR ®
(*y 360DigiTMG
Digital Transformation | Management | Governance

47. Which of the following is a graph traversal method?
a) Binary Search

b) Depth-First Search (DFS)

c) Bubble Sort

d) Linear Search

Answer: b) Depth-First Search (DFS)

48. What is the primary advantage of using a priority queue in graph
algorithms?

a) It guarantees a specific order for processing vertices

b) It allows for efficient deletion of vertices

c) It ensures that the shortest path is always found

d) It enables efficient retrieval of the vertex with the highest priority

Answer: d) It enables efficient retrieval of the vertex with the highest priority

49. Which sorting algorithm is typically used for sorting large data sets that
don't fit into memory?

a) Quick Sort

b) Merge Sort
c) Bubble Sort
d) Insertion Sort

Answer: b) Merge Sort

50. What is the primary advantage of Merge Sort over Quick Sort in the
context of external sorting?

a) Merge Sort has a better average-case time complexity
b) Merge Sort is more stable

c) Merge Sort requires less memory
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d) Merge Sort is better suited for parallel processing

Answer: ¢) Merge Sort requires less memory

51. Which of the following sorting algorithms is not inherently recursive?
a) Quick Sort

b) Merge Sort

c) Heap Sort

d) Bubble Sort

Answer: d) Bubble Sort

52. In graph traversal, what is the difference between BFS and DFS?
a) BFS always finds the shortest path, while DFS does not

b) DFS always finds the shortest path, while BFS does not

c) DFS uses a priority queue, while BFS does not

d) BFS uses a stack, while DFS does not

Answer: a) BFS always finds the shortest path, while DFS does not

53. Which of the following is not a method for implementing a graph?
a) Adjacency List

b) Adjacency Matrix

c) Priority Queue

d) Edge List

Answer: ¢) Priority Queue

54. What is a common application of graph traversal algorithms in
networking?

a) Sorting network packets

b) Routing data packets
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c¢) Encrypting data packets
d) Filtering data packets

Answer: b) Routing data packets

55. What is the primary purpose of graph traversal algorithms?
a) To rearrange the vertices of a graph

b) To sort the edges of a graph

c¢) To visit all vertices of a graph in a systematic manner

d) To delete vertices from a graph

Answer: ¢) To visit all vertices of a graph in a systematic manner

56. Which of the following is true about spanning trees in graphs?
a) They include all vertices of the graph.

b) They are directed acyclic graphs.

c) They contain a subset of edges that form a tree.

d) They are always unique for a given graph.

Answer: ¢) They contain a subset of edges that form a tree.

57. What is the primary goal of depth-first search (DFS) in graph
traversal?

a) To find the shortest path between two vertices.

b) To visit all vertices of the graph in a systematic manner.
c¢) To identify cycles in the graph.

d) To rearrange the edges of the graph.

Answer: b) To visit all vertices of the graph in a systematic manner.

58. How does breadth-first search (BFS) differ from depth-first search
(DFS) in graph traversal?
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a) BFS visits vertices in a random order, while DFS follows a specific order.
b) BFS finds the shortest path between two vertices, while DFS does not.
c) BFS uses a stack for traversal, while DFS uses a queue.

d) BFS explores all neighboring vertices before moving to the next level, while
DFS goes as far as possible along each branch before backtracking.

Answer: d) BFS explores all neighboring vertices before moving to the next
level, while DFS goes as far as possible along each branch before backtracking.

59. In graph theory, what is a cycle?

a) A sequence of edges that forms a loop.

b) A set of vertices connected by edges.

c) A path that visits every vertex exactly once.
d) A tree with exactly one node.

Answer: a) A sequence of edges that forms a loop.

60. What is a common application of graph traversal algorithms?
a) Sorting data

b) Finding the shortest path between two points

c) Merging arrays

d) Binary searching

Answer: b) Finding the shortest path between two points

61. How are weighted graphs represented in data structures?
a) By assigning different colors to vertices

b) By associating a weight with each edge

c) By arranging vertices in a specific order

d) By sorting vertices based on their degree

Answer: b) By associating a weight with each edge
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62. What is the significance of graph connectivity?

a) It determines the number of vertices in the graph.

b) It indicates how closely related the vertices are.

c) It determines if there is a path between any pair of vertices in the graph.
d) It specifies the order in which vertices are visited during traversal.

Answer: ¢) It determines if there is a path between any pair of vertices in the
graph.

63. What is graph coloring used for in graph theory?
a) To determine the number of edges in the graph.

b) To assign colors to vertices in such a way that no two adjacent vertices have
the same color.

c¢) To identify cycles in the graph.
d) To rearrange the vertices of the graph.

Answer: b) To assign colors to vertices in such a way that no two adjacent
vertices have the same color.

64. How are topological sorts performed on a graph?

a) By rearranging the edges of the graph to form a tree.

b) By assigning colors to vertices.

c¢) By arranging vertices in a linear ordering based on their dependencies.
d) By identifying cycles in the graph.

Answer: ¢) By arranging vertices in a linear ordering based on their
dependencies.

65. What are strongly connected components in a directed graph?
a) Vertices that are adjacent to each other.
b) Groups of vertices that are not connected by any edge.

c) Sets of vertices where there is a path from every vertex to every other vertex.
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d) Subgraphs that do not contain any cycles.

Answer: ¢) Sets of vertices where there is a path from every vertex to every
other vertex.

66. What is a common method for storing sparse graphs efficiently?
a) Adjacency matrix

b) Adjacency list

c) Edge list

d) Priority queue

Answer: b) Adjacency list

67. How can the shortest path be found in a graph?
a) Using depth-first search (DFS)

b) Using breadth-first search (BES)

c¢) Using Dijkstra's algorithm

d) Using topological sorting

Answer: ¢) Using Dijkstra's algorithm

68. What is Dijkstra's algorithm used for in graph theory?

a) Finding the maximum flow in a network

b) Finding the shortest path between two vertices in a weighted graph
c) Identifying strongly connected components in a directed graph

d) Sorting the vertices of a graph

Answer: b) Finding the shortest path between two vertices in a weighted graph

69. Explain the Bellman-Ford algorithm and its use cases.

a) It 1s used for finding the shortest path in unweighted graphs.
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b) It is used for finding the shortest path in weighted graphs with negative edge
weights.

c) It is used for sorting the vertices of a graph.
d) It is used for detecting cycles in a graph.

Answer: b) It is used for finding the shortest path in weighted graphs with
negative edge weights.

70. How does the Floyd-Warshall algorithm differ from Dijkstra's
algorithm?

a) Floyd-Warshall can handle graphs with negative edge weights, while
Dijkstra's cannot.

b) Dijkstra's algorithm always finds the shortest path, while Floyd-Warshall may
not.

c¢) Floyd-Warshall is only applicable to directed graphs, while Dijkstra's works
on both directed and undirected graphs.

d) Floyd-Warshall has a better worst-case time complexity than Dijkstra's
algorithm.

Answer: a) Floyd-Warshall can handle graphs with negative edge weights, while
Dijkstra's cannot.

71. What is Quick Sort and how does it work?

a) Quick Sort 1s a stable sorting algorithm based on the divide-and-conquer
strategy.

b) Quick Sort is an internal sorting algorithm that uses a heap data structure.
c¢) Quick Sort is an external sorting algorithm based on the merge operation.

d) Quick Sort is an internal sorting algorithm based on partitioning the array
into smaller segments.

Answer: d) Quick Sort is an internal sorting algorithm based on partitioning the
array into smaller segments.

72. Explain the partitioning process in Quick Sort.
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a) It involves comparing adjacent elements and swapping them if they are in the
wrong order.

b) It involves dividing the array into two partitions such that all elements in one
partition are smaller than the pivot, and all elements in the other are larger.

¢) It involves merging two sorted subarrays into a single sorted array.

d) It involves selecting a pivot element and rearranging the array such that all
elements smaller than the pivot are on its left and all larger elements are on its
right.

Answer: d) It involves selecting a pivot element and rearranging the array such
that all elements smaller than the pivot are on its left and all larger elements are
on its right.

73. What is the average-case complexity of Quick Sort?
a) O(n)

b) O(n log n)

c) O(n"2)

d) O(log n)

Answer: b) O(n log n)

74. Describe the Heap Sort algorithm.
a) It is a stable sorting algorithm based on the divide-and-conquer strategy.
b) It is an external sorting algorithm based on the merge operation.

c) It is an internal sorting algorithm that uses a heap data structure to sort
elements.

d) It is a sorting algorithm that uses multiple threads for parallel processing.

Answer: ¢) It is an internal sorting algorithm that uses a heap data structure to
sort elements.

75. How does the heap data structure support sorting?

a) By maintaining a sorted list of elements.
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b) By recursively partitioning the array into smaller segments.
c) By ensuring that the parent node is always greater than its children.
d) By dividing the array into two partitions based on a pivot element.

Answer: ¢) By ensuring that the parent node is always greater than its children.

76. What is pattern matching in computer science?
a) Matching patterns in a fabric design
b) Identifying similarities between two data sets

c¢) Searching for occurrences of a particular sequence of characters within a
larger sequence

d) Finding matching parentheses in a mathematical expression

Answer: c¢) Searching for occurrences of a particular sequence of characters
within a larger sequence

77. Which of the following is a brute force pattern matching algorithm?
a) Knuth-Morris-Pratt (KMP)

b) Boyer-Moore

c¢) Rabin-Karp

d) Brute Force

Answer: d) Brute Force

78. How does the brute force pattern matching algorithm work?

a) It uses dynamic programming to find the longest common substring.

b) It searches for a pattern by comparing it against all substrings of the text.
c) It utilizes hashing techniques to find matches quickly.

d) It employs a divide-and-conquer strategy to find matches recursively.

Answer: b) It searches for a pattern by comparing it against all substrings of the
text.
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79. What optimization does the Boyer-Moore algorithm utilize?
a) Hashing

b) Dynamic programming

c) Preprocessing of the pattern

d) Parallel processing

Answer: c¢) Preprocessing of the pattern

80. How does the Boyer-Moore algorithm optimize pattern matching?
a) By using dynamic programming to find matches

b) By searching for matches from left to right

c¢) By skipping comparisons based on the information in the pattern

d) By utilizing parallel processing techniques

Answer: ¢) By skipping comparisons based on the information in the pattern

81. What preprocessing steps are involved in the Boyer-Moore algorithm?
a) Generating a hash table for the text

b) Calculating the longest common prefix of the pattern

c) Computing the failure function for the pattern

d) Sorting the characters of the pattern

Answer: ¢) Computing the failure function for the pattern

82. What is the Knuth-Morris-Pratt (KMP) algorithm used for?
a) Searching for occurrences of a pattern in a text

b) Sorting a list of elements

c) Calculating the edit distance between two strings

d) Generating permutations of a string

Answer: a) Searching for occurrences of a pattern in a text
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83. How does the Knuth-Morris-Pratt (KMP) algorithm improve upon
brute force?

a) By using dynamic programming to find matches

b) By preprocessing the pattern to skip unnecessary comparisons

c¢) By utilizing hashing techniques to speed up searches

d) By performing parallel comparisons on different segments of the text

Answer: b) By preprocessing the pattern to skip unnecessary comparisons

84. What is a trie in data structures?

a) A type of binary search tree

b) A data structure used for pattern matching
¢) A technique for compressing data

d) A method for sorting elements in linear time

Answer: b) A data structure used for pattern matching

85. How do standard tries differ from binary search trees in terms of
functionality?

a) Tries support efficient insertion and deletion of elements

b) Tries are balanced trees, while binary search trees are not

c) Tries store key-value pairs, while binary search trees store only keys
d) Tries use linked nodes, while binary search trees use arrays

Answer: a) Tries support efficient insertion and deletion of elements

86. What are compressed tries, and why might they be used?

a) Tries with reduced memory footprint; used for efficient storage of large
datasets

b) Tries optimized for fast search operations; used in real-time systems

c) Tries with additional layers of security; used in cryptographic applications
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d) Tries with built-in compression algorithms; used for data transmission over
networks

Answer: a) Tries with reduced memory footprint; used for efficient storage of
large datasets

87. Explain the concept of a suffix trie and its applications.

a) A trie that stores all suffixes of a given string; used in string processing tasks
such as substring search

b) A trie that stores prefixes of a string; used in prefix matching algorithms

c) A trie used for compressing long strings; commonly used in file compression
utilities

d) A trie that handles encrypted data; used in secure communication protocols

Answer: a) A trie that stores all suffixes of a given string; used in string
processing tasks such as substring search

88. How are tries used in autocomplete features of search engines?

a) By storing frequently searched terms in a trie data structure

b) By generating suggestions based on user input using trie traversal

c¢) By encrypting user queries before processing them in the trie

d) By storing user preferences in a trie for personalized recommendations

Answer: b) By generating suggestions based on user input using trie traversal

89. What are the advantages of using a trie for pattern matching over other
data structures?

a) Tries have a faster average-case time complexity for pattern matching
b) Tries support efficient insertion and deletion operations

c) Tries provide better memory utilization for storing patterns

d) Tries have built-in encryption capabilities for secure pattern matching

Answer: a) Tries have a faster average-case time complexity for pattern
matching
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90. How can the Boyer-Moore algorithm be adapted for complex text
searching tasks?

a) By incorporating parallel processing techniques

b) By preprocessing the pattern to handle wildcards and regular expressions
c¢) By extending its functionality to handle multi-dimensional data

d) By integrating it with machine learning algorithms for pattern recognition

Answer: b) By preprocessing the pattern to handle wildcards and regular
expressions

91. Explain the role of the good suffix shift in Boyer-Moore.
a) It determines the length of the longest proper suffix of the pattern

b) It specifies the amount by which the pattern is shifted during mismatch
occurrences

c) It calculates the edit distance between the pattern and the text
d) It indicates the location of the first occurrence of the pattern in the text

Answer: b) It specifies the amount by which the pattern is shifted during
mismatch occurrences

92. Describe an application where suffix tries are particularly effective.
a) Identifying similar images in a database

b) Analyzing DNA sequences for genetic mutations

c¢) Encrypting sensitive data for secure communication

d) Sorting large datasets in parallel computing environments

Answer: b) Analyzing DNA sequences for genetic mutations

93. What challenges arise when implementing pattern matching algorithms
in text editors?

a) Ensuring real-time performance for large documents
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b) Managing memory efficiently for multiple open files
c¢) Handling user input for dynamic search queries
d) Integrating pattern matching with syntax highlighting features

Answer: a) Ensuring real-time performance for large documents

94. How does the space complexity of a standard trie compare to that of a
compressed trie?

a) Standard tries have higher space complexity due to redundant storage of
prefixes

b) Compressed tries have higher space complexity due to the additional
compression overhead

c¢) Both standard and compressed tries have similar space complexity

d) Space complexity is independent of the trie type and solely depends on the
dataset size

Answer: a) Standard tries have higher space complexity due to redundant
storage of prefixes

95. Discuss the trade-offs between the preprocessing time of KMP and its
search efficiency.

a) KMP has higher preprocessing time but lower search time compared to brute
force

b) KMP has lower preprocessing time but higher search time compared to brute
force

c) KMP has lower preprocessing time and lower search time compared to brute
force

d) KMP has higher preprocessing time and higher search time compared to
brute force

Answer: b) KMP has lower preprocessing time but higher search time compared
to brute force
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96. What is the significance of the longest proper prefix which is also a
suffix in KMP?

a) It determines the length of the pattern.

b) It helps in calculating the hash value of the pattern.

c) It indicates the position where the next comparison should start.
d) It assists in optimizing the preprocessing step.

Answer: ¢) It indicates the position where the next comparison should start.

97. How do pattern matching algorithms handle overlapping patterns?
a) By ignoring overlapping occurrences.

b) By considering all possible matches, even if they overlap.

c¢) By prioritizing non-overlapping matches over overlapping ones.

d) By merging overlapping matches into a single match.

Answer: b) By considering all possible matches, even if they overlap.

98. Describe a scenario where the brute force pattern matching algorithm is
preferred.

a) When the pattern and text are of equal length.
b) When the pattern is short, and the text is long.
c) When the pattern contains wildcard characters.
d) When the pattern and text are already sorted.

Answer: b) When the pattern is short, and the text is long.

99. How can pattern matching algorithms be optimized for searching in
large texts?

a) By increasing the size of the pattern.
b) By reducing the size of the text.

c¢) By preprocessing the pattern and text.
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d) By using parallel processing techniques.

Answer: ¢) By preprocessing the pattern and text.

100. What is the Rabin-Karp algorithm, and how does it differ from the
ones discussed?

a) It is a probabilistic algorithm that uses randomization.

b) It is a machine learning algorithm for pattern recognition.

c) It is an algorithm based on dynamic programming principles.
d) It is an encryption algorithm used in secure communication.

Answer: a) It is a probabilistic algorithm that uses randomization.

101. Discuss the use of tries in network routing.

a) Tries are used to store routing tables efficiently.

b) Tries enable secure communication between network devices.
c) Tries facilitate load balancing in network servers.

d) Tries optimize packet forwarding in network switches.

Answer: a) Tries are used to store routing tables efficiently.

102. How can pattern matching algorithms improve data compression
techniques?

a) By identifying repetitive patterns for compression.

b) By encrypting compressed data for secure transmission.
c¢) By randomizing the order of data bits.

d) By increasing the redundancy of compressed data.

Answer: a) By identifying repetitive patterns for compression.

103. Explain the application of pattern matching in DNA sequencing.

a) Pattern matching is used to identify genetic mutations.
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b) Pattern matching helps in predicting protein structures.
c) Pattern matching is applied to classify organisms.
d) Pattern matching enables DNA synthesis in laboratories.

Answer: a) Pattern matching is used to identify genetic mutations.

104. What challenges arise when implementing pattern matching
algorithms in text editors?

a) Ensuring real-time performance for large documents.

b) Managing memory efficiently for multiple open files.

c¢) Handling user input for dynamic search queries.

d) Integrating pattern matching with syntax highlighting features.

Answer: a) Ensuring real-time performance for large documents.

105. How do suffix tries support efficient substring searches?
a) By storing all suffixes of a string for quick access.

b) By compressing the original string into a smaller trie.

c¢) By preprocessing the string to remove redundant characters.
d) By indexing the occurrences of each substring in the trie.

Answer: a) By storing all suffixes of a string for quick access.

106. Describe how pattern matching algorithms can be utilized in
cybersecurity.

a) By identifying suspicious patterns in network traffic for intrusion detection.
b) By encrypting sensitive data to prevent unauthorized access.

c¢) By optimizing firewall rules for faster packet processing.

d) By analyzing user behavior for authentication purposes.

Answer: a) By identifying suspicious patterns in network traffic for intrusion
detection.
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107. What is the Aho-Corasick algorithm, and for what purpose is it used?
a) It is a pattern matching algorithm used for DNA sequencing.

b) It is a sorting algorithm for arranging data in lexicographical order.

c) It is a graph traversal algorithm used in network routing.

d) It is a string searching algorithm used for multiple pattern matching.

Answer: d) It is a string searching algorithm used for multiple pattern matching.

108. How do data structures like suffix arrays compare to tries in text
indexing?

a) Suffix arrays have lower space complexity but higher time complexity.
b) Suffix arrays are more efficient than tries for substring searches.

c¢) Suffix arrays offer faster construction time compared to tries.

d) Suffix arrays are more suitable for dynamic text indexing than tries.

Answer: a) Suffix arrays have lower space complexity but higher time
complexity.

109. Discuss the impact of character encoding on pattern matching
algorithms.

a) Character encoding affects the speed of pattern matching algorithms.
b) Character encoding determines the types of patterns that can be matched.

c¢) Character encoding influences the memory usage of pattern matching
algorithms.

d) Character encoding defines the character set used in the text being searched.

Answer: d) Character encoding defines the character set used in the text being
searched.

110. How can parallel processing be used to speed up pattern matching?

a) By dividing the pattern into smaller segments for parallel comparison.
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b) By distributing the text data across multiple processing units for simultaneous
searching.

c¢) By encoding the pattern and text into parallel bit streams for faster matching.
d) By optimizing cache utilization to minimize memory access times.

Answer: b) By distributing the text data across multiple processing units for
simultaneous searching.

111. What theoretical considerations must be taken into account when
choosing a pattern matching algorithm?

a) Time complexity, space complexity, and pattern characteristics.

b) Pattern length, text size, and character set encoding.

c) Hardware architecture, programming language, and compiler optimizations.
d) Input/output operations, disk access speed, and network latency.

Answer: a) Time complexity, space complexity, and pattern characteristics.

112. How do memory considerations affect the choice between using a trie
or a hash table for text indexing?

a) Tries are more memory-efficient than hash tables for large text datasets.

b) Hash tables require less memory overhead compared to tries for sparse text
data.

c) The choice depends on the distribution of patterns and their lengths in the
text.

d) Both tries and hash tables have similar memory requirements for text
indexing.

Answer: ¢) The choice depends on the distribution of patterns and their lengths
in the text.

113. Discuss the practical limitations of the Boyer-Moore algorithm.
a) It requires preprocessing of both the pattern and text.

b) It performs poorly on small pattern sizes.
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c) It cannot handle patterns containing wildcards.
d) It is not suitable for streaming applications with dynamic text.

Answer: d) It is not suitable for streaming applications with dynamic text.

114. How can the preprocessing time for the KMP algorithm be optimized
in practical applications?

a) By parallelizing the preprocessing step across multiple cores.

b) By reducing the number of comparisons during the preprocessing phase.
c¢) By optimizing the implementation of the failure function calculation.

d) By compressing the pattern before applying the KMP algorithm.

Answer: ¢) By optimizing the implementation of the failure function
calculation.

115. What role does pattern matching play in machine learning models for
text analysis?

a) It is used to identify anomalies in text data.
b) It enables feature extraction from text for training models.

c) It helps in preprocessing text data before applying machine learning
algorithms.

d) It facilitates sentiment analysis and opinion mining from textual content.

Answer: b) It enables feature extraction from text for training models.

116. Describe how pattern matching algorithms can be utilized in
cybersecurity.

a) By identifying suspicious patterns in network traffic for intrusion detection.
b) By encrypting sensitive data to prevent unauthorized access.
c¢) By optimizing firewall rules for faster packet processing.

d) By analyzing user behavior for authentication purposes.
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Answer: a) By identifying suspicious patterns in network traffic for intrusion
detection.

117. What is the Aho-Corasick algorithm, and for what purpose is it used?
a) It is a pattern matching algorithm used for DNA sequencing.

b) It is a sorting algorithm for arranging data in lexicographical order.

c) It is a graph traversal algorithm used in network routing.

d) It is a string searching algorithm used for multiple pattern matching.

Answer: d) It is a string searching algorithm used for multiple pattern matching.

118. How do data structures like suffix arrays compare to tries in text
indexing?

a) Suffix arrays have lower space complexity but higher time complexity.
b) Suffix arrays are more efficient than tries for substring searches.

c) Suffix arrays offer faster construction time compared to tries.

d) Suffix arrays are more suitable for dynamic text indexing than tries.

Answer: a) Suffix arrays have lower space complexity but higher time
complexity.

119. Discuss the impact of character encoding on pattern matching
algorithms.

a) Character encoding affects the speed of pattern matching algorithms.
b) Character encoding determines the types of patterns that can be matched.

c¢) Character encoding influences the memory usage of pattern matching
algorithms.

d) Character encoding defines the character set used in the text being searched.

Answer: d) Character encoding defines the character set used in the text being
searched.
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120. How can parallel processing be used to speed up pattern matching?
a) By dividing the pattern into smaller segments for parallel comparison.

b) By distributing the text data across multiple processing units for simultaneous
searching.

c¢) By encoding the pattern and text into parallel bit streams for faster matching.
d) By optimizing cache utilization to minimize memory access times.

Answer: b) By distributing the text data across multiple processing units for
simultaneous searching.

121. What theoretical considerations must be taken into account when
choosing a pattern matching algorithm?

a) Time complexity, space complexity, and pattern characteristics.

b) Pattern length, text size, and character set encoding.

c) Hardware architecture, programming language, and compiler optimizations.
d) Input/output operations, disk access speed, and network latency.

Answer: a) Time complexity, space complexity, and pattern characteristics.

122. How do memory considerations affect the choice between using a trie
or a hash table for text indexing?

a) Tries are more memory-efficient than hash tables for large text datasets.

b) Hash tables require less memory overhead compared to tries for sparse text
data.

c¢) The choice depends on the distribution of patterns and their lengths in the
text.

d) Both tries and hash tables have similar memory requirements for text
indexing.

Answer: ¢) The choice depends on the distribution of patterns and their lengths
in the text.

123. Discuss the practical limitations of the Boyer-Moore algorithm.
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a) It requires preprocessing of both the pattern and text.

b) It performs poorly on small pattern sizes.

c) It cannot handle patterns containing wildcards.

d) It is not suitable for streaming applications with dynamic text.

Answer: d) It is not suitable for streaming applications with dynamic text.

124. How can the preprocessing time for the KMP algorithm be optimized
in practical applications?

a) By parallelizing the preprocessing step across multiple cores.

b) By reducing the number of comparisons during the preprocessing phase.
c¢) By optimizing the implementation of the failure function calculation.

d) By compressing the pattern before applying the KMP algorithm.

Answer: ¢) By optimizing the implementation of the failure function
calculation.

125. What role does pattern matching play in machine learning models for
text analysis?

a) Pattern matching is used to preprocess text data for feature extraction.

b) Pattern matching helps in identifying patterns indicative of certain classes or
categories.

c) Pattern matching assists in training models to predict text-based outcomes.
d) All of the above.
Answer: d) All of the above.



