10.

11.

12.

13.

14.

15.

16.

17.

Short Questions

What is an algorithm?

Define space complexity in algorithm analysis.

Explain time complexity in algorithm analysis.

What are asymptotic notations in algorithm analysis?

What is Big O notation (O notation)?

Define Omega notation (2 notation).

Explain Theta notation (© notation).

Describe Little Oh notation (o notation).

What is the general method of the divide and conquer technique?

Give an example of an application of the divide and conquer technique.

Explain the Quick Sort algorithm briefly.

Describe the Merge Sort algorithm briefly.

What is Strassen's matrix multiplication algorithm used for?

What is the key idea behind Strassen's matrix multiplication?

What is the primary goal of Big O notation?

In Omega notation, what does Q(f(n)) represent?

What is the significance of Theta notation in algorithm analysis?



18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

How is Little Oh notation different from Big O notation?

What is the key principle behind the divide and conquer technique?

What is the worst-case time complexity of Merge Sort?

What is the primary advantage of using Strassen's matrix multiplication over the

standard method?

What does the term "asymptotic" mean in asymptotic notations?

In Quick Sort, how is the pivot element chosen?

What is the primary purpose of algorithm analysis in computer science?

Define the best-case time complexity of an algorithm.

What is the purpose of analyzing the performance of algorithms?

Define the concept of "data structure" in computer science.

What is dynamic programming, and when is it typically used?

Explain the greedy algorithmic technique.

Give an example of a problem where a greedy algorithm is suitable.

What is meant by "branch and bound" in algorithm design?

How does the performance of a divide-and-conquer algorithm differ from that of a

greedy algorithm?

Why is it important to understand worst-case, average-case, and best-case

analysis of algorithms?

Differentiate between tractable and intractable problems.



35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

What is the significance of the "P" class of problems in computational complexity

theory?

Define NP-complete problems and their significance.

Provide an example of an NP-complete problem.

What is the primary objective of analyzing the performance of algorithms in real-

world applications?

Describe a situation where choosing the wrong data structure could lead to

inefficient program performance.

How does the choice of data structure affect the time complexity of an algorithm?

What is the primary difference between space complexity and time complexity in

algorithm analysis?

In algorithm analysis, what is meant by "average-case" complexity?

Why is it important for programmers and computer scientists to understand the

concept of "asymptotic behavior" of algorithms?

Explain the concept of "recursion” in the context of algorithm design.

How does Strassen's matrix multiplication algorithm improve upon the standard

matrix multiplication method?

What are some real-world applications where understanding algorithm

performance is crucial?

How can "branch and bound" techniques be used to solve optimization problems?

What does "amortized analysis" mean in the context of data structures?

In the context of algorithmic techniques, when is "backtracking" commonly

employed?
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55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

What role does the choice of data structures play in the efficiency of searching

algorithms?

What are Disjoint Sets?

What is a Disjoint Set data structure used for?

What is the Union operation in Disjoint Sets?

What is the Find operation in Disjoint Sets?

What is the time complexity of the Union operation?

What is the time complexity of the Find operation?

What is the inverse Ackermann function in Union-Find?
What is Backtracking?

Name an application of Backtracking.

What is the N-Queens problem?

How is Backtracking used to solve the N-Queens problem?
What is the Sum of Subsets problem?

How is Backtracking used to solve the Sum of Subsets problem?
What is Graph Coloring?

How is Backtracking used to solve Graph Coloring?

What is the time complexity of Backtracking algorithms?
What is pruning in Backtracking?

What is a solution space in Backtracking?
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82.

83.

84.

85.

86.

87.

What is a feasible solution in Backtracking?

What is the role of the "backtrack" step in Backtracking?

What is the "explicit" choice in Backtracking?

How do you handle dead-end paths in Backtracking?

What is the goal in the context of Backtracking problems?

Give an example of a problem suitable for Backtracking.

How does Backtracking differ from brute force?

What is the Hamiltonian Cycle problem?

Can Backtracking be applied to the Hamiltonian Cycle problem?

What is the Knapsack problem?

How is Backtracking used to solve the Knapsack problem?

What is the Rat in a Maze problem?

How is Backtracking used to solve the Rat in a Maze problem?

What is the Sudoku puzzle?

Can Backtracking be applied to solve Sudoku puzzles?

What is the Traveling Salesman Problem (TSP)?

How is Backtracking used to solve the Traveling Salesman Problem?

What is the 0/1 Knapsack problem?

How is Backtracking used to solve the 0/1 Knapsack problem?



88. What is the N-Queens problem variation for finding all solutions?

89. What is the Sudoku solving technique that combines Backtracking?

90. What is the graph coloring variation for finding chromatic number?

91. What is the difference between Backtracking and Dynamic Programming?
92. What is the Traveling Salesman Problem's time complexity with Backtracking?
93. What is the primary advantage of using Backtracking?

94. Can Backtracking algorithms guarantee finding the best solution?

95. What are some strategies for optimizing Backtracking algorithms?

96. In Backtracking, what is the role of a decision tree?

97. What is the main challenge when implementing Backtracking algorithms?
98. What is the "backtrack" step often implemented as in Backtracking?

99. What are the advantages of using Backtracking over a greedy approach?
100. What are some real-world applications of Backtracking algorithms?

101. What is tabulation?

102. Can dynamic programming handle problems with overlapping subproblems?
103. What is the time complexity of dynamic programming algorithms?

104. How does dynamic programming contribute to computational efficiency?
105. Can dynamic programming be applied to non-numeric problems?

106. What are some common pitfalls when using dynamic programming?



107. How can one identify a problem suitable for dynamic programming?
108. Is dynamic programming always the best approach to problem-solving?
109. What are some limitations of dynamic programming?

110. How does the efficiency of dynamic programming algorithms compare to other

approaches?
111. Can dynamic programming be applied to problems with continuous variables?
112. What are some common optimization techniques used in dynamic programming?
113. How does dynamic programming facilitate the exploration of large solution spaces?
114. Can dynamic programming handle problems with uncertain or stochastic elements?
115. What are some advanced topics related to dynamic programming?
116. What is tabulation?
117. Can dynamic programming handle problems with overlapping subproblems?
118. What is the time complexity of dynamic programming algorithms?
119. How does dynamic programming contribute to computational efficiency?
120. Can dynamic programming be applied to non-numeric problems?
121. What are some common pitfalls when using dynamic programming?
122. How can one identify a problem suitable for dynamic programming?
123. Is dynamic programming always the best approach to problem-solving?

124. What are some limitations of dynamic programming?
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125. How does the efficiency of dynamic programming algorithms compare to other

approaches?



