Nonmonotonic Reasoning Class - Term Paper Requirements

Goal: The main goal of this assignment is for you to review the materials that we have discussed throughout the semester. It will help me in evaluate your understanding of the subject and in preparation for the next class, if I decide to offer the class again.

Requirements:

1. Length: 5 - 10 pages, MS Word editor, 10 – 11 pts, Time New Roman font, default margins of MS Word, use single space style  

2. Content:  Organize your term paper in the following sections

a. Need for non-monotonic reasoning: 
i. Find two real-life examples that demonstrate the need for non-monotonic reasoning (these examples should be different than the examples discussed in the class; a real-life example that we discussed in the class is the Tweety-Penguin-Fly example;)

ii. For each example, provide the English description and your argument why NMR is needed in these examples. The English description should contain at least 4 pieces of facts (e.g. “Penguins are birds” is a piece of fact). Your examples should also contain some defaults. Your argument should consist of a conclusion whose truth value needs to be changed when new information arrives. 
b. Formalizing NMR:
i. Formalize your examples using some NMR formalisms that were discussed in the course of the class. Provide the complete representation of your theory, one for each example discussed in (a.i) using a NMR formalism. You should use two different mechanisms. 

ii. Discuss how your representation can address the issue which was raised in point (a.ii), i.e., discussion should be made in correspondence with the conclusion mentioned in (a.ii). Your argument should be backed up with computation, if necessary. 

iii. For each example, compute an extension (in accordance with the definition of extension in the formalism that you have selected, e.g., if you use default logic, find an extension according to the definition of default logic extension); provide the computation steps used in your computation.  

c. NMR inference: Let T be a closed default theory. We say that T skeptically entails a conclusion A, denoted by T ╞═NMR1 A, if A is contained in every extension of T. T credulously entails A, denoted by T ╞═NMR2 A,  if A is contained in at least one extension of T. The same definition is applied for other NMR-formalism. 

i. Take one of the two theories that you have developed in (b) and compute its set of skeptical entailed conclusions. 

ii. For the same they that you selected, compute its set of credulously entailed conclusions.

iii. Can it happen that the set of credulously entailed conclusions is a proper subset of the set of skeptically entailed conclusions? 
iv. How about the reverse of the above question? 

d. Dealing with preferences – Literature Review: Preferences are important in NMR. The survey that I asked you to read presents a number of approaches to dealing with preferences. It also contains a number of references about each approach. 

i. Select one paper from the biography of the paper by Delgrande et al. which discusses the treatment of preference in logic programming, read it, and 

ii. Provide a review on the approach to dealing with preferences discussed in these two papers. Your review should provide a description of the approach, an illustration of how it work, and an evaluation of its properties again the criteria discussed in Delgrande et al.’s paper. 
iii. Submit a hard copy of the paper that you selected.  
3. Grading schema: 

a. 80% correctness – some examples of incorrectness: 

i. Let us assume that we have the piece of information “Normally, birds fly” and we use default logic to represent this information. Using the default “bird(X)/fly(X)” will be considered as an incorrect representation of this information.

ii. Let us assume that we use default logic as the representation formalism. Missing the computation steps in the computation of an extension will be considered as inadequate. 
b. 20% presentation 
