
Short questions
1. How does inference in First-Order Logic differ from propositional logic?
2. What is unification in the context of FOL inference?
3. How does lifting enhance the power of inference in FOL?
4. What is forward chaining in FOL, and how is it applied?
5. How does backward chaining work in FOL?
6. What role does resolution play in FOL inference?
7. How do unification and resolution work together in FOL theorem

proving?
8. What is the significance of Herbrand's theorem in the context of FOL

inference?
9. How is forward chaining used in expert systems?
10.In what situations is backward chaining preferred over forward chaining?
11.What challenges arise in using resolution for FOL inference?
12.How do variables and quantifiers affect the inference process in FOL?
13.What computational strategies are employed to manage the complexity of

FOL inference?
14.How does FOL support inference with incomplete information?
15.What is the role of Horn clauses in FOL inference mechanisms?
16.How are contradictions handled in FOL inference?
17.What is the impact of the domain of discourse on FOL inference?
18.How do inference engines optimize the search for proofs in FOL?
19.What advancements have been made in automating FOL inference?
20.How does FOL inference contribute to natural language understanding?
21.What role does FOL play in the semantic web and ontologies?
22.How are machine learning and FOL inference integrated in AI systems?
23.What future directions exist for research in FOL inference?
24.How does FOL inference handle ambiguity in natural language

processing (NLP)?
25.What are the implications of integrating FOL with distributed computing

for large-scale inference?
26.Expanding into the realms of Knowledge Representation and Classical ?
27.What is ontological engineering in knowledge representation?
28.How do categories and objects differ in knowledge representation?
29.What role do events play in knowledge representation?
30.How are mental events and objects represented in AI?
31.What are reasoning systems for categories, and how do they function?
32.How is reasoning with default information approached in AI?
33.What defines classical planning in AI?
34.How do algorithms for planning with state-space search operate?
35.What are planning graphs, and how are they used in classical planning?
36.What other classical planning approaches exist beyond state-space search

and planning graphs?



37.How are classical planning approaches analyzed and compared?
38.In what ways can ontological engineering facilitate machine

understanding?
39.What distinguishes an ontology from a database schema in knowledge

representation?
40.How do dynamic events affect state representation in knowledge bases?
41.What challenges arise in representing mental states and processes in AI

systems?
42.How does default reasoning enable AI systems to handle incomplete

information?
43.What role does heuristic search play in classical planning?
44.How do hierarchical task networks (HTN) enhance classical planning?
45.What is the significance of action representation in planning algorithms?
46.How are conflicts resolved in planning graphs?
47.In what ways do planning approaches deal with uncertainty and

nondeterminism
48.What methodologies are applied in the evaluation of planning systems?
49.How does the integration of knowledge representation and planning

contribute to AI system capabilities?
50.What developments in ontological engineering are anticipated to impact

future AI research?
51.How do advancements in reasoning systems influence the evolution of

AI?
52.What future challenges and opportunities exist in classical planning

research?
53.How does the expressiveness of a knowledge representation language

impact its utility in AI systems?
54.What are the implications of adopting a common ontology in a

multi-agent system?
55.How can AI systems balance the trade-off between planning efficiency

and plan quality?
56.In what ways do events differ from actions in classical planning models?
57.How does the concept of causality influence knowledge representation in

AI?
58.What strategies exist for minimizing the complexity of unification in FOL

reasoning?
59.How are default reasoning and exceptions handled in knowledge-based

systems?
60.What advancements in computational power are necessary for the future

of AI planning?
61.How does the integration of sensing and perception with planning

enhance autonomous systems?



62.What ethical considerations emerge in the representation and reasoning
about mental states and events?

63.How do AI systems ensure consistency in knowledge representation and
reasoning over time?

64.What role will quantum computing play in the evolution of knowledge
representation and planning in AI?

65.How can collaborative planning be facilitated in multi-agent systems with
diverse knowledge bases?

66.What are the future directions for research in reasoning with default
information?

67.How does the dynamic nature of the real world challenge classical
planning assumptions?

68.What methodologies are being developed to automatically update and
maintain ontologies in evolving domains?

69.How do advancements in AI reasoning and planning contribute to solving
global challenges?

70.What are the key challenges in integrating continuous and discrete
planning in AI systems?

71.How does the concept of affordances influence planning in robotics and
AI?

72.What advancements are being made in explainable AI (XAI) for
knowledge representation and reasoning systems?

73.How do simulation-based approaches enhance classical planning
techniques?

74.In what ways are multi-modal knowledge representations being explored
to improve AI systems' understanding?

75.What role do generative models play in planning and knowledge
representation in AI?

76.How is temporal reasoning being integrated into AI planning systems?
77.What challenges do AI systems face in reasoning about counterfactuals,

and how are they being addressed?
78.How can AI planning benefit from reinforcement learning (RL)

techniques?
79.What are the implications of collaborative AI in distributed planning and

decision-making?
80.How does the growing field of neuro-symbolic AI impact reasoning and

knowledge representation?
81.What is acting under uncertainty in AI?
82.Define basic probability notation and give an example.
83.How is inference using full joint distributions performed?
84.What does independence mean in probability?
85.Explain Bayes’ Rule and its application.
86.How is knowledge represented in an uncertain domain?



87.What are the semantics of Bayesian networks?
88.Why are conditional distributions important, and how are they efficiently

represented?
89.What is approximate inference in Bayesian networks, and why is it used?
90.Explain the concept of relational and first-order probability.
91.What are other approaches to uncertain reasoning besides Bayesian

methods?
92.How does Dempster-Shafer theory differ from Bayesian probability?
93.What role does Bayes' Rule play in machine learning?
94.Can you provide an example of independence in Bayesian networks?
95.How is uncertainty modeled in artificial intelligence?
96.What is the significance of conditional independence in probabilistic

models?
97.How do approximate inference techniques in Bayesian networks work?
98.Discuss the application of first-order probability in natural language

processing (NLP).
99.What challenges arise in representing knowledge in uncertain domains?
100. How do relational probability models extend Bayesian networks?
101. Describe a practical use of Dempster-Shafer theory in sensor fusion.
102. What is a Bayesian network, and how does it facilitate reasoning

under uncertainty?
103. Explain how conditional distributions are represented in a Bayesian

network.
104. What are the advantages of approximate inference methods?
105. How does probabilistic reasoning support decision-making in

uncertain environments?
106. Compare and contrast Bayesian networks and Dempster-Shafer theory

in handling uncertainty.
107. What are the computational challenges associated with Bayesian

networks?
108. How do machine learning algorithms utilize uncertain reasoning for

prediction?
109. Describe a scenario where first-order probability models are preferred

over traditional methods
110. What is the role of evidence in Dempster-Shafer theory?
111. Explain the importance of efficient representation of conditional

distributions in large-scale problems.
112. What methodologies exist for approximate inference in Bayesian

networks, and how do they differ?
113. Discuss how uncertain reasoning is applied in autonomous vehicle

navigation.
114. How does the Dempster-Shafer theory accommodate conflicting

evidence?



115. In what ways do probabilistic reasoning and machine learning
intersect?

116. What are the limitations of using full joint distributions for inference
in complex systems?

117. How do relational and first-order probability models handle the
complexity of real-world data?

118. Explain the concept of belief updating in the context of Bayesian
networks.

119. What distinguishes approximate from exact inference in probabilistic
models?

120. Describe a real-world application where Dempster-Shafer theory
provides advantages over traditional probabilistic methods.

121. How can uncertain reasoning improve outcomes in healthcare
decision-making?

122. What are the key components of a Bayesian network, and how do they
interact?

123. Can Dempster-Shafer theory be integrated with Bayesian networks,
and if so, how?

124. What role does machine learning play in optimizing probabilistic
reasoning models?

125. How is evidence weighted in Dempster-Shafer theory, and what
impact does this have on decision-making?

126. Discuss the advantages of using relational probability models in data
analysis

127. What computational techniques are employed to handle the scalability
of Bayesian networks in large datasets?

128. How do approximate inference algorithms deal with the trade-off
between accuracy and computational efficiency?

129. What challenges do relational and first-order probability models face
in real-world applications?

130. Explain how Bayesian networks can be used for predictive modeling
in finance.


