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Short Questions
1. How are duplicate values handled in a binary search tree?
What is the maximum number of children a B-Tree of order n can have?
Why are Red-Black Trees important in computer science?
How does the height of an AVL tree affect its operations?

What is the benefit of using B+ Trees for database indexing?
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Describe a scenario where a Splay Tree is more efficient than an AVL
Tree.

7. How does the concept of path compression work in Splay Trees?

8. What are the key differences between B-Trees and B+ Trees?

9. How do AVL Trees maintain their balance?

10.What role do rotations play in the maintenance of Red-Black Trees?
11. Explain the term "black height" in Red-Black Trees.

12. How is the balance factor calculated in AVL Trees?

13. What is the advantage of the multi-level structure of B+ Trees?

14. Why is the deletion operation complex in AVL and Red-Black Trees?
15. Explain how Splay Trees adjust after operations to maintain efficiency.
16. Describe the insertion algorithm for a B-Tree.

17. How do Red-Black Trees ensure that the tree remains balanced?

18. What are the performance implications of AVL tree rotations?

19. How does the splay operation affect the performance of Splay Trees?
20. Compare the efficiency of searching in AVL Trees and B+ Trees.

21. Why might a database system prefer using B+ Trees over BSTs?

22. Explain the role of "splitting" in the insertion process of B-Trees.

23. How do AVL Trees perform balancing after deletions?

24. Describe how Red-Black Trees correct imbalances after insertions and
deletions.
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25. What are the criteria for choosing between different types of search trees
for a specific application?

26. What is a graph in data structures?
27. Describe two main ways to implement a graph.

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

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

30. Define the term "weight" in the context of graph edges.

31. What is a spanning tree of a graph?

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

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

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

35. Describe the application of graph traversal algorithms.

36. How can you represent a weighted graph in data structures?
37. What is the significance of graph connectivity?

38. Explain the concept of graph coloring.

39. How are topological sorts performed on a graph?

40. What are strongly connected components in a directed graph?
41. Describe an efficient method for storing sparse graphs.

42. How can shortest path be found in a graph?

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

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

45. How does Floyd-Warshall algorithm differ from Dijkstra's algorithm?
46. What is Quick Sort and how does it work?

47. Explain the partitioning process in Quick Sort.

48. What is the average-case complexity of Quick Sort?

49. Describe the Heap Sort algorithm.

50. How does the heap data structure support sorting?
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51. What is the significance of the heapify process in Heap Sort?
52. Explain the concept of External Sorting.

53. What challenges does External Sorting address?

54. How 1s Merge Sort utilized in External Sorting?

55. Describe the process of merging in Merge Sort.

56. What is the time complexity of Merge Sort?

57. Compare and contrast Quick Sort and Merge Sort.

58. How does Quick Sort perform on already sorted arrays?

59. What is the worst-case scenario for Heap Sort?

60. Explain how External Sorting manages large data sets that don't fit into
memory.

61. Describe a scenario where Quick Sort is preferred over Heap Sort.
62. How can Merge Sort be implemented non-recursively?
63. What is a stable sorting algorithm, and is Merge Sort stable?

64. Why might Quick Sort be chosen for an in-memory sort, while Merge
Sort is preferred for disk-based or external sorts?

65. How does the choice of pivot affect the efficiency of Quick Sort?

66. What is a radix sort, and how does it compare to Quick, Heap, and
Merge Sort?

67. Explain the divide-and-conquer strategy in sorting algorithms.

68. How can sorting algorithms be optimized for parallel processing?
69. What is the significance of in-place sorting?

70. Describe an application of graph algorithms in real-world problems.

71. How does the concept of lazy and eager algorithms apply to graph
processing?

72. Explain the use of priority queues in sorting and graph algorithms.

73. What is an adjacency structure, and how does it facilitate graph
operations?

74. How do sorting algorithms impact the efficiency of database operations?
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75. Describe a practical scenario where external sorting is necessary.

76. What is pattern matching in the context of computer science?

77. Explain the brute force pattern matching algorithm.

78. How does the Boyer-Moore algorithm optimize pattern matching?

79. Describe the preprocessing steps involved in the Boyer-Moore algorithm.

80. What is the Knuth-Morris-Pratt (KMP) algorithm, and how does it
improve upon brute force?

81. Explain the concept of the "prefix function" used in KMP.

82. How does the KMP algorithm utilize partial matches to improve search
time?

83. Compare the time complexities of brute force and KMP algorithms.

84. What types of applications benefit most from the Boyer-Moore
algorithm?

85. Discuss the significance of the bad character rule in Boyer-Moore.
86. Define a trie in data structures.

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

88. What are compressed tries, and why might they be used?
89. Explain the concept of a suffix trie and its applications.
90. How are tries used in autocomplete features of search engines?

91. Discuss the advantages of using a trie for pattern matching over other
data structures.

92. Explain how insertion is performed in a trie.

93. Describe the deletion process in a trie.

94. How does a compressed trie reduce space complexity?
95. Discuss the efficiency of searching in a trie.

96. How can the Boyer-Moore algorithm be adapted for complex text
searching tasks?

97. Explain the role of the good suffix shift in Boyer-Moore.



HH ®
(‘# 360DigiTMG
Digital Transformation | Management | Governance

98. Describe an application where suffix tries are particularly effective.

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

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

101. What is the significance of the longest proper prefix which is also a
suffix in KMP?

102. How do pattern matching algorithms handle overlapping patterns?

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

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

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

106. Discuss the use of tries in network routing.

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

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

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

110. How do suffix tries support efficient substring searches?

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

112. What is the Aho-Corasick algorithm, and for what purpose is it used?

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

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

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

116. What theoretical considerations must be taken into account when
choosing a pattern matching algorithm?
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117. How do memory considerations affect the choice between using a trie
or a hash table for text indexing?

118. Discuss the practical limitations of the Boyer-Moore algorithm.

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

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

121. How do modern programming languages support pattern matching
operations?

122. Describe the impact of big data on the development of pattern
matching algorithms.

123. What is the future of pattern matching algorithms in the era of
artificial intelligence?

124. How do compression algorithms utilize pattern matching for
efficiency?

125. Discuss the significance of non-greedy pattern matching in regular
expressions.



