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Logics and the Sorites Paradox 

 

Devin A. Neubrander 

 

Abstract: Renderings of the ancient Sorites paradox in classical first-order 

logic, Lukasiewicz’s three-valued first-order logic, and a Pavelka-style 

derivation system for Lukasiewicz’s fuzzy first-order logic are derived. It can 

be seen that only in the last logic mentioned is the conclusion of the Sorites 

paradox false while the premises are true thus resolving the paradox. 

 

 
 



 
 



A truth-value assignment is an assignment of truth values to all atomic formulas considered. Tautologies 

are formulas that are true on all truth-value assignments, and contradictions are formulas that are false on 

all truth-value assignments. Two formulas are equivalent if they have the same truth-value on each truth-

value assignment. A Set T of formulas entails P if whenever all formulas in T are true, P is true. An 

argument consists of premises (formulas) and a formula called the conclusion. An argument is valid if its 

premises entail its conclusion. An example of traditional argument form follows.  

 



 



 
 



 
 

 

 

 

 



 

 
 

 

 

 

 



 

 
 

 

 



 
 

 

 

 

 

 

 

 

 

 

 

 

 



 
 



 
 

 

 

 



 
 

 

 

 

 

 

 

 



 

 

 
 

 

 

 

 

 



 
 

 



 
 

 

 



 
 

 

 

 

 



 

 

References 

 

[1] Bergmann, Merrie. An Introduction to Many-Valued and Fuzzy Logic. Cambridge, 

      UK: Cambridge University Press, 2008. 

[2] Bronner, William. “Insignificant Differences: The Paradox of The Heap.” UNISA. 

      August 5, 2009. http://etd.unisa.ac.za/ETD-db/theses/available/etd-07122004- 

     114035/unrestricted/dissertation.pdf (accessed November 18, 2009). 

[3] Enrique Ruspini, Piero Bonissone, Witold Pedrycz. Handbook of Fuzzy 

     Computation. Philadelphia, PA: Institute of Physics Publishing, 1998. 

[4] Kosko, Bart. The Fuzzy Future. New York, NY: Harmony Books, 1999. 

[5] Moline, Jon. “Aristotle, Eubulides, and the Sorites.” Mind, July 1969: 393-407. 

[6] “Sorites Paradox.” Stanford Encyclopedia of Philosophy. August 15, 2005. http:// 

       plato.stanford.edu/entries/sorites-paradox/ (accessed November 18, 2009). 


	Journal of Interdisciplinary Undergraduate Research
	2010

	Logics and the Sorites Paradox
	Devin Neubrander
	Recommended Citation


	tmp.1365712521.pdf.lJr77

