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Short Questions

1. Define algorithm and explain its importance in problem-solving.

2. What is space complexity in algorithm analysis? How is it different from time
complexity?

3. Describe time complexity and its significance in analyzing algorithms.

4. Explain Big O notation and its role in characterizing the upper bound of an
algorithm's time complexity.

5. Define Omega notation and its significance in providing the lower bound of
an algorithm's time complexity.

6. What is Theta notation and when is it used in algorithm analysis?

7. Describe Little O notation and its role in representing the upper bound of an
algorithm's time complexity.

8. Explain the divide and conquer strategy in algorithm design. Provide
examples of algorithms that use this technique.

9. Discuss the applications of the binary search algorithm.

10. Explain the Quick Sort algorithm and its time complexity.

11. Describe the Merge Sort algorithm and analyze its time complexity.

12. Explain Strassen's matrix multiplication algorithm and its significance.
13. Define disjoint sets and explain the operations performed on them.

14. Discuss the union and find algorithms used in disjoint sets data structure.
15. Describe Priority Queue data structure and its applications.

16. Explain the concept of Heaps and how they are used in Priority Queues.
17. Discuss the Heapsort algorithm and analyze its time complexity.

18. Explain the Backtracking technique in algorithm design.

19. Provide examples of problems solved using Backtracking.

20. Discuss the N-Queens problem and how it is solved using Backtracking.

21. Explain the Sum of Subsets problem and its solution using Backtracking.



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

22. Discuss the Graph Coloring problem and how Backtracking can be applied
to solve it.

23. Describe Hamiltonian cycles and how they are found using Backtracking.
24. Explain the concept of Dynamic Programming in algorithm design.
25. Discuss the general method employed in Dynamic Programming.

26. Describe the application of Dynamic Programming in solving the Optimal
Binary Search Tree problem.

27. Provide on algorithm analysis, design, and techniques.
28. What is the significance of algorithm analysis in computer science?

29. Explain the importance of considering both time and space complexity when
analyzing algorithms.

30. Describe how asymptotic notations help in characterizing the performance
of algorithms.

31. Compare and contrast the Big O, Omega, Theta, and Little O notations.

32. Provide an example of an algorithm with linear time complexity.

33. Discuss an algorithm with logarithmic time complexity and its application.
34. Explain an algorithm with polynomial time complexity and its significance.
35. Describe an algorithm with exponential time complexity and its limitations.

36. Discuss the concept of worst-case, average-case, and best-case time
complexity.

37. Explain the concept of amortized analysis in algorithm design.
38. Provide an example of an algorithm where amortized analysis is useful.

39. Discuss the advantages and disadvantages of the divide and conquer
technique.

40. Explain how binary search works and analyze its time complexity.
41. Describe the partitioning step in the Quick Sort algorithm.

42. Discuss the merge step in the Merge Sort algorithm.
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43. Explain how Strassen's algorithm improves matrix multiplication
performance.

44. Discuss the importance of disjoint sets in algorithm design.

45. Describe the find operation in disjoint sets data structure.

46. Explain how union operation is performed in disjoint sets.

47. Discuss the applications of Priority Queues in real-world scenarios.
48. Describe the structure and properties of Heaps.

49. Discuss the process of building a heap and its time complexity.

50. Explain the steps involved in Heapsort algorithm.

51. Describe the basic idea behind Backtracking.

52. Discuss the recursive nature of Backtracking algorithms.

53. Explain how the N-Queens problem is solved using Backtracking.
54. Describe the Sum of Subsets problem and its Backtracking solution.

55. Discuss the challenges involved in solving the Graph Coloring problem
using Backtracking.

56. Explain the concept of Hamiltonian cycles and their significance in graph
theory.

57. Discuss the brute-force approach to finding Hamiltonian cycles.

58. Describe the concept of Dynamic Programming memoization.

59. Discuss the tabulation approach in Dynamic Programming.

60. Explain how Dynamic Programming avoids redundant calculations.

61. Describe the steps involved in solving the Optimal Binary Search Tree
problem using Dynamic Programming.

62. Provide examples of other problems solved using Dynamic Programming.

63. Discuss the similarities and differences between Dynamic Programming and
Divide and Conquer.

64. Explain how Dynamic Programming can be applied to optimization
problems.
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65. Discuss the role of recurrence relations in Dynamic Programming.

66. Provide examples of algorithms that can be solved using recurrence
relations.

67. Explain how asymptotic analysis helps in comparing the efficiency of
algorithms.

68. Discuss the limitations of asymptotic analysis in predicting algorithm
performance.

69. Describe the concept of algorithmic complexity classes.
70. Provide examples of algorithms belonging to different complexity classes.

71. Discuss the concept of algorithmic efficiency and its importance in
algorithm design.

72. Explain the concept of scalability in algorithm design.

73. Discuss the factors that affect the scalability of an algorithm.

74. Describe the concept of cache efficiency in algorithm optimization.
75. Explain how cache efficiency impacts algorithm performance.

76. Discuss the role of data structures in algorithm design and analysis.

77. Describe the trade-offs involved in selecting a data structure for a particular
algorithm.

78. Explain how data structure choice can impact algorithm efficiency.
79. Discuss the importance of algorithmic paradigms in problem-solving.
80. Provide examples of algorithms that follow different paradigms.

81. Describe the concept of parallelism in algorithm design.

82. Explain how parallel algorithms differ from sequential algorithms.
83. Discuss the challenges involved in designing parallel algorithms.

84. Describe the concept of distributed algorithms and their applications.

85. Explain how distributed algorithms handle communication and
synchronization.

86. Discuss the challenges of fault tolerance in distributed algorithms.
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87. Describe the concept of randomized algorithms and their applications.
88. Explain the role of randomness in randomized algorithms.
89. Discuss the advantages and disadvantages of randomized algorithms.

90. Provide examples of problems solved efficiently using randomized
algorithms.

91. Explain how approximation algorithms work.

92. Discuss the trade-offs involved in using approximation algorithms.

93. Describe the concept of online algorithms and their applications.

94. Explain the challenges of designing algorithms for online environments.
95. Discuss the concept of streaming algorithms and their applications.

96. Explain how streaming algorithms process data in a continuous stream.
97. Discuss the challenges of designing algorithms for streaming data.

98. Describe the concept of quantum algorithms and their potential impact.

99. Explain how quantum algorithms utilize quantum principles for
computation.

100. Discuss the challenges of implementing quantum algorithms.
101. Describe the concept of quantum supremacy and its significance.

102. Explain how quantum supremacy is achieved in the context of quantum
algorithms.

103. Discuss the implications of quantum supremacy for classical computing.
104. Describe the concept of quantum annealing and its applications.

105. Explain how quantum annealing differs from gate-based quantum
computing.

106. Discuss the advantages and limitations of quantum annealing.
107. Describe the concept of quantum error correction and its importance.
108. Explain how quantum error correction codes protect quantum information.

109. Discuss the challenges of implementing quantum error correction in
practice.
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110. Describe the concept of quantum cryptography and its applications.

111. Explain how quantum cryptography leverages quantum principles for
secure communication.

112. Discuss the advantages of quantum cryptography over classical
cryptographic techniques.

113. Describe the concept of quantum key distribution and its significance.

114. Explain how quantum key distribution ensures secure communication
using quantum principles.

115. Discuss the challenges of implementing quantum key distribution in
real-world scenarios.

116. Describe the concept of quantum teleportation and its implications for
communication.

117. Explain how quantum teleportation enables the transfer of quantum states
between distant parties.

118. Discuss the potential applications of quantum teleportation beyond
communication.

119. Describe the concept of quantum entanglement and its significance.

120. Explain how quantum entanglement enables non-local correlations
between quantum particles.

121. Discuss the applications of quantum entanglement in quantum computing
and communication.

122. Describe the concept of quantum superposition and its importance.

123. Explain how quantum superposition allows quantum systems to be in
multiple states simultaneously.

124. Discuss the role of quantum superposition in quantum algorithms and
computation.

125. Describe the concept of quantum parallelism and its implications for
computation.



