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Essential Question:

What are the rules of inference and/or the rules of inference with quantifiers?

Questions/Cues:

What are DeMorgan's laws for quantifiers?
What is an argument?
What are rules of inference?
What are the steps to building a valid argument?
What is fallacy and/or formal fallacy?
What are the rules of inference with quantifiers?
What are the steps to expressing complex statements?

Notes

DeMorgan's laws for Quantifiers = stem from the need to consider negation of a
quantified expression

 
Let P be a predicate over the variable x, it follows that:



  

  

  



  

Argument  = in propositional logic is sequence of propositions
final proposition is called conclusion, other propositions in argument called
premises (or hypotheses)
Argument is valid if the truth of its premises implies truth of the conclusion

 

  



Rules of inference = seen as building block in constructing incrementally complex valid
arguments

we can use truth table to determine whether argument is T or F, but is a long
process especially with multiple variables
ROI, a simplier way of proving validity of argument
Every ROI can be proved using a tautology

 
In Modus ponens, if p implies q  & premise is true, then conclusion is also true

 
In modus tollens, if premise not q is true and if conditional statement p implies
q is true, conclusion not p is also true



 
In conjunction, if premise p is true and if premise q is true, the conclusion p and
q is also true

 
In simplification, if the premise p and q is true, the conclusion p is also true



 
In addition, if the premise p is true, the conclusion p or q is also true.

 
In hypothetical syllogism, if the premise p implies q is true and the premise q
implies r is true, the conclusion p implies r is also true.



 
In Disjunctive Syllogism, if the premise p or q is true and the premise not p is
true, the conclusion q is also true

 
In Resolution, if the premise p or q is true and the premise not p or r is true, the
conclusion q or r is also true

  



  

  

Fallacy = use of incorrect argument when reasoning
Formal fallacies can be expressed in propositional logic and proved to be
incorrect

  



  

Rules of inference with quantifiers either remove or reintroduce quantifiers within a
statement.

 

 
Universal Instantiation is used to conclude that P(c) is true where is c is a
particular member of the domain, given the premise  . This rule of
inference removes the universal quantifier
 



 
 Universal generalization is used to conclude that  is true by taking an
arbitrary element C from the domain and showing that P(c) is true. This rule of
inference introduces the universal quantifier

 
Existential instantiation is used to conclude that there is an element c in the
domain for which P(c) is true. If we know that is x P(x) is true, we cannot
selected an arbitrary value but rather acknowledge it exists, let name it "c" and
use in argument. This rule of inference removes the existential quantifier



 
Existential generalization is used to conclude   is true when P(c) is true
for some elements c of the domain. This rule of inference introduces the
existential quantifier

 
Universal modus ponens is combination of universal instantiation and modus
ponens. Universal modus ponens concludes that if for all x in the domain P(x)
implies Q(x) and P(a) is true for some elements of the domain, we can conclude
Q(a) is also true. 



 
Universal modus tollens is a combination of universal instantiation and modus
tollens. Universal modus tollens is used to conclude that if for all x in the
domain P(x) implies Q(x) and if Q(a) is false for some element of the domain, we
can conclude that P(a) is also false.

 

  

  



  

 
Summary

In this week, we learned about DeMorgan's laws for quantifiers, rules of inference, rules of
inferences with quantifiers and fallacies and/or formal fallacies. Alongside we explored the
steps to building a valid argument and the steps to expressing complex statements.


