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Roadmap

• Previously 
• PL 
• SAT Solving  

• Today 
• Syntax and Semantics of first order logic (FOL) 
• Semantic argument method for FOL validity 
• Properties of FOL





Syntax  of FOL



Quantifiers

In a given formula



Example



English to FOL

no three positive integers x, y, and z satisfy the equation xn + 
yn = zn for any integer value of n greater than 2.

https://en.wikipedia.org/wiki/Positive_number
https://en.wikipedia.org/wiki/Integer


FOL Semantics

In particular, each propositional variable P (0-ary predicate) assigned truth value (true, false)



Example



Semantics: Quantifiers

I is an interpretation of ∀x. F iff all x-variants of I are interpre- 

tations of F . I is an interpretation of ∃x. F iff some x-variant of I is an 

interpretation of F .





Satisfiability and Validity Same as PL





Examples







To prove F is invalid,  

just find an I. I ⊨ ¬𝖥



Substitution



Substitution



Scope and Renaming



F

Variable Capture







We proved the validity of this earlier









Normal forms are for FOL as well

Schema equivalences









Some meta properties of 
FOL

32



Soundness and Completeness of Proof Rules



(Un)Decidability of FOL 



Semi-decidability of FOL



Summary and Logistics

• Thanks for the submissions and sorry for the confusion. 
• No (compulsory) reading this week, will encourage reading CoC Text. 
• Next Class, FO Theories and Satisfiability Modulo Theory (SMT) Solvers. 
• Discuss the paper in the second half of the class.


