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Long questions
1. What distinguishes first-order logic inference from propositional logic
inference?
2. How does unification work in the context of first-order logic inference?
3. What are the key principles of lifting in first-order logic inference?
4. How does forward chaining work in first-order logic, and what are its
applications?
5. How does backward chaining differ from forward chaining in first-order logic
inference?
6. What is resolution in first-order logic, and how is it applied in inference?
7. In what scenarios is forward chaining preferred over backward chaining in
knowledge-based systems?
8. Why is backward chaining considered effective for query answering in logic
programming?
9. How do unification and resolution work together in first-order logic theorem
proving?
10. What are the advantages and limitations of using resolution for inference in
first-order logic?
11. Describe the role of the Rete algorithm in forward chaining
implementations.
12. How can optimization techniques improve the efficiency of backward
chaining in logic programming?
13. What considerations must be taken into account when converting a logical
formula to Conjunctive Normal Form (CNF) for resolution-based inference?
14. How do intelligent grounding techniques mitigate the computational
challenges of lifting in first-order logic inference?
15. What are the key factors that influence the choice between using forward
chaining and backward chaining in an expert system?
16. What 1s Ontological Engineering in Knowledge Representation?
17. How are categories and objects represented and utilized in knowledge
representation systems?
18. What role do events play in knowledge representation and reasoning
systems?
19. How do mental events and mental objects fit into the framework of
knowledge representation?
20. What reasoning systems are utilized for categorizing knowledge, and how
do they operate?
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21. How 1is reasoning with default information handled in knowledge
representation systems?

22. What defines Classical Planning in Artificial Intelligence?

23. What algorithms are prominent for planning with state-space search in
classical planning?

24. How do Planning Graphs enhance classical planning approaches?

25. What are other classical planning approaches besides state-space search and
planning graphs?

26. How is the analysis of planning approaches conducted, and what are its
objectives?

27. What are the key features of Ontological Engineering in AI?

28. How do events enhance temporal reasoning in Al systems?

29. What role does default reasoning play in Al and knowledge representation?
30. How does the BDI model influence decision-making in intelligent agents?
31. How do hierarchical task networks (HTN) simplify complex planning
problems in AI?

32. What advantages do machine learning approaches offer in classical
planning?

33. How does temporal planning extend the capabilities of classical planning
systems?

34. In what ways do genetic algorithms and evolutionary computing techniques
contribute to planning in AI?

35. How do constraint satisfaction problems (CSP) approaches aid in planning
and decision-making in AI?

36. How does probabilistic reasoning enhance decision-making processes in Al
systems?

37. What role does natural language processing (NLP) play in knowledge
representation and reasoning in Al?

38. How do multi-agent systems utilize knowledge representation and reasoning
for coordination and collaboration?

39. What advancements in quantum computing could impact Al's knowledge
representation and reasoning capabilities?

40. How do embodied Al and robotics extend the framework of knowledge
representation and reasoning?

41. How does affective computing integrate with knowledge representation and
reasoning to understand and generate human emotions?

42. How do digital twins utilize knowledge representation and reasoning for
simulation and analysis in various industries?
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43. How does the Semantic Web enhance knowledge representation and
reasoning across the internet?

44. What impact do reinforcement learning algorithms have on Al's ability to
make decisions based on environmental interactions?

45. How do Explainable Al (XAI) methods contribute to transparency and trust
in Al's knowledge representation and reasoning processes?

46. What strategies are employed for acting under uncertainty in Al systems?
47. How 1is basic probability notation used in Al to model uncertainty?

48. What is involved in inference using full joint distributions in AI?

49. How 1is independence utilized in probabilistic reasoning and modeling in
Al?

50. What is Bayes’ Rule and how is it applied in Al for probabilistic reasoning?
51. How do Bayesian networks represent knowledge in uncertain domains?

52. What makes the semantics of Bayesian networks an efficient representation
for conditional distributions?

53. What challenges are associated with approximate inference in Bayesian
networks, and how are they addressed?

54. How does relational and first-order probability extend the capabilities of
probabilistic models in AI?

55. What alternative approaches exist for uncertain reasoning in Al, and how do
they compare to probabilistic methods?

56. How do machine learning models handle uncertainty in predictions and
decision-making processes?

57. What are the principles and applications of Quantum Machine Learning
(QML) in handling complex datasets?

58. How do expert systems apply uncertain reasoning to simulate human expert
decision-making?

59. What roles do simulation and modeling play in understanding and
mitigating uncertainty in complex systems?

60. How does the Dempster-Shafer theory provide an alternative framework for
reasoning with uncertainty?

61. What are the benefits and challenges of using Generative Adversarial
Networks (GANs) for data augmentation in machine learning?

62. How does transfer learning leverage pre-trained models to enhance machine
learning tasks in different domains?

63. What advancements in Natural Language Processing (NLP) have
transformed text analysis and generation?
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64. How do autonomous systems use sensor fusion to navigate and understand
their environment?

65. How is Reinforcement Learning (RL) applied to optimize operations and
decision-making in various industries?

66. How does anomaly detection in Al systems identify and address outliers in
data?

67. What advancements in Al have enabled more natural and effective
human-computer interaction?

68. How are Al-driven optimization algorithms transforming supply chain
management and logistics?

69. In what ways are reinforcement learning (RL) algorithms being applied to
automate financial trading strategies?

70. How is Al shaping personalized medicine and healthcare treatment plans?
71. How do conversational Al and chatbots improve customer service and
engagement?

72. How is Al used in predictive maintenance to prevent equipment failures and
optimize operational efficiency?

73. What innovations in Al are driving advancements in autonomous vehicle
technology?

74. How are Al and machine learning revolutionizing drug discovery and
pharmaceutical research?

75. How is Al transforming environmental monitoring and conservation efforts?



