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Introduction

Logic is the study of reasoning, and is a central part of AI.
Deduction is a type of reasoning that uses known facts and rules to derive new facts
that are guaranteed to be true if the initial facts and rules are true.  
Theorem proving is the process of showing that a statement (the theorem) is a logical
consequence of a set of premises (the axioms).  
Inference is the process of deriving new information from existing information.  

Types of Inference

Deductive inference: This type of inference uses known facts and rules to derive new
facts that are guaranteed to be true if the initial facts and rules are true.  
Inductive inference: This type of inference uses a set of examples to derive a general
rule that is likely to be true, but not guaranteed.  
Abductive inference: This type of inference uses a set of observations to find the best
explanation for those observations.  

Theorem Proving

Theorem proving is the process of showing that a statement (the theorem) is a logical
consequence of a set of premises (the axioms).  
Proof is a sequence of logical steps that shows that a theorem is a logical consequence
of a set of premises.  
Inference rules are logical rules that can be used to derive new sentences from
existing sentences.  
Resolution is a powerful inference rule that can be used to derive all entailed
sentences from a knowledge base.  
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Applications of Deduction, Theorem Proving, and Inferencing

Automated reasoning: Used in theorem provers and other systems for formal logic.  
Expert systems: Used to represent knowledge in rule-based systems.  
Planning: Used to represent states, actions, and goals in automated planning systems.
 
Natural language processing: Used to understand and generate human language.  

Conclusion

Understanding these concepts is crucial for anyone interested in the field of AI.
Deduction, theorem proving, and inferencing are fundamental concepts in AI.
They are used in a wide variety of AI applications.
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