
Defeasible Datalog 
OBJECTIVES 

Enhance the expressivity of Datalog to allow for 
defeasible reasoning - i.e. Defeasible Datalog. Ensure 

that Defeasible Datalog is theoretically sound. 
Implement Defeasible Datalog, using RDFox.
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DESCRIPTION
Datalog is a declarative logic programming language that 

uses propositional logic for querying. Defeasible reasoning 
allows us to reason with contingent statements. Datalog does 
not possess the expressivity to handle defeasible reasoning. 

 
 

KLM PROPERTIES RATIONAL CLOSURE 
The Rational Closure algorithm was chosen as 

a way to allow for defeasible reasoning. We 
adapted rational closure to be used with Datalog 

syntax and semantics. 

WORKED EXAMPLE 
Defeasible reasoning in the 'can penguins
fly' example, along with KB and resultant RC
ranking. 

CONCLUSION 
We were able to enhance Datalog to allow for 
defeasible reasoning. This was done using an 

adaptation of the rational closure algorithm. We were 
able to show that our adaptation is theoretically 

sound. We were also able to implement our adaptation 
using RDFox and showed its correctness with test 

cases. 

METHOD
We approached Defeasible Datalog in four parts. Firstly, we enhanced Datalog with the syntax and semantics we required in order

to use the rational closure algorithm. Secondly, we adapted the rational closure algorithm for Datalog. Thirdly, we showed our 
adapted rational closure algorithm satisfied the KLM properties - ensuring it can be used for defeasible reasoning. Lastly, we used 

the enhanced Datalog syntax and semantics as well as the adapted rational closure alogirhtm to implement Defeasible Datalog. 

A relation satisfying these properties have been 
shown to correctly handle defeasible reasoning. 

Thus, we had to show our adapted rational 
closure algorithm satisfied these properties.

Penguins --> Birds 
Robin      --> Birds 
 
Birds        ~~> Fly 
Penguins ~/~> Fly 

Rank ∞: 
    Penguins -->   Birds 
    Robin      -->   Birds 
Rank 1: 
     Penguins ~/~> Fly 
Rank 0: 
    Birds        ~~>   Fly 
 

 T
hus, Penguins 

don't fly! 


