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Long Questions
1. Explain the concept of algorithm with an example.
2. Discuss the importance of performance analysis in algorithms.

3. Define space complexity and provide examples of algorithms with different
space complexities.

4. Explain time complexity and its significance in algorithm analysis.

5. Differentiate between best-case, average-case, and worst-case time
complexities.

6. Discuss the concept of asymptotic notations in algorithm analysis.
7. Explain Big O notation with examples.

8. Define Omega notation and its significance in analyzing lower bounds of
algorithms.

9. Describe Theta notation and when it is used in algorithm analysis.

10. Explain Little Oh notation and its relevance in specifying upper bounds of
functions.

11. Discuss the divide and conquer strategy in algorithm design.

12. Provide a general method for divide and conquer algorithms.

13. Explain the binary search algorithm and analyze its time complexity.
14. Discuss the quicksort algorithm and its time complexity.

15. Explain the mergesort algorithm and analyze its performance.

16. Discuss Strassen's matrix multiplication algorithm and its significance.
17. Explain disjoint set operations and their applications.

18. Describe the union-find algorithm and its implementation.

19. Discuss the concept of priority queues and their applications.

20. Explain heaps and their role in priority queues.

21. Discuss the heapsort algorithm and its time complexity.

22. Explain the concept of backtracking in algorithm design.

23. Provide a general method for solving problems using backtracking.

24. Discuss the n-queens problem and its solution using backtracking.
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25. Explain the sum of subsets problem and how it can be solved using
backtracking.

26. Discuss graph coloring and its solution using backtracking.
27. Explain Hamiltonian cycles and their significance in graph theory.
28. Describe the general method of dynamic programming.

29. Discuss applications of dynamic programming in solving optimization
problems.

30. Explain the concept of optimal binary search trees.

31. Provide examples of problems where dynamic programming can be applied.
32. Explain the concept of greedy algorithms.

33. Discuss the knapsack problem and its solution using dynamic programming.
34. Explain Dijkstra's algorithm for finding shortest paths in a graph.

35. Discuss Floyd-Warshall algorithm for all-pairs shortest paths.

36. Explain the concept of network flow problems.

37. Discuss Ford-Fulkerson algorithm for maximum flow.

38. Describe the Bellman-Ford algorithm for single-source shortest paths.

39. Discuss the Traveling Salesman Problem and its solutions.

40. Explain the concept of NP-completeness.

41. Describe the Cook-Levin theorem and its implications.

42. Discuss approximation algorithms and their role in NP-hard problems.

43. Explain the concept of randomized algorithms.

44. Discuss the Monte Carlo algorithm and its applications.

45. Describe Las Vegas algorithms and their properties.

46. Discuss the concept of amortized analysis.

47. Explain the potential method for amortized analysis.

48. Discuss splay trees and their performance analysis.

49. Explain skip lists and their advantages over balanced trees.

50. Describe trie data structure and its applications.
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Discuss the concept of hashing and collision resolution techniques.
Explain Bloom filters and their applications.

Discuss suffix trees and their applications in string processing.
Explain the concept of segment trees and their applications.
Discuss Fenwick trees and their applications.

Describe the concept of online algorithms.

Discuss competitive analysis of online algorithms.

Explain the concept of string matching algorithms.

Discuss the Knuth-Morris-Pratt algorithm for string matching.
Describe the Boyer-Moore algorithm for string matching.
Explain the concept of graph algorithms.

Discuss depth-first search and its applications.

Describe breadth-first search and its applications.

Explain Dijkstra's algorithm for single-source shortest paths.
Discuss Prim's algorithm for minimum spanning trees.
Describe Kruskal's algorithm for minimum spanning trees.
Explain the concept of network flow algorithms.

Discuss Ford-Fulkerson algorithm for maximum flow.
Describe the Edmonds-Karp algorithm for maximum flow.
Discuss the Hopcroft-Karp algorithm for bipartite matching.

. Implement the quicksort algorithm in a programming language of your

choice.
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. Write a program to solve the n-queens problem using backtracking.
. Implement Dijkstra's algorithm to find the shortest path in a weighted graph.
. Write a program to implement a priority queue using a heap data structure.

. Implement dynamic programming solution for the knapsack problem in a

programming language of your choice.



