Notes from Class on Sept. 29, 2003

Thomas Styles

Possible Projects for the Course:
The following are possible areas in which each student may do his/her semester project.  Some of these possibilities are application developments and some are research topics.  The student may also propose some other relevant project.
I.  Write AnsProlog program that answers questions related to content in Advanced Placement (AP) guide books.  For example, see projecthalo.com for 50 pages from an AP Chemistry chapter.  Or do another AP subject area, e.g., Physics.  About 15 pages of rules should be sufficient for project.

II.  Smodels cannot represent functions well.  Therefore, you may wish to do the above AP project using a combination of Smodels and XSB-Prolog, which has some nondeclarative features.
III.  KP systems with:
· Smodels/DLV

· XSB

· Constraint logic programming

· Linear Programming (Cplex)

IV.  Integrate different knowledge bases using Smodels.  For example, suppose one knowledge base has the rule “father(a,b).” and another knowledge base has the rule “father(a,c).”.  Integration would require a constraint that says that a person cannot have two different fathers, as in:


( father(X, Y), father(X, Z), neq(Y, Z).

V.  Learning of AnsProlog rules.  There are several papers and an M.S. thesis on this.
VI.  Combine AnsProlog and probability.

VII.  Add object-oriented syntax on top of Smodels (e.g., F-Logic).

VIII.  Specialized reasoning systems such as the following.
· Narrative reasoning systems

· Counterfactual reasoning systems

· Diagnostic reasoning systems

IX.  Extend smodels/lparse implementations to increase efficiency or enlarge the language.

X.  Research the meaning of causation.  What is the meaning of the statement “A causes B”?  There are several papers on this.

XI.  Given a story represented as a knowledge base, how do we determine if a particular statement is a lie, or if a particular person/object is an outlier?
XII.  Develop a GUI for smodels and other systems.
The Tiles Problem (from Chapter 4):

We are given an N x N grid of squares, like a chess board, except the upper left and lower right squares are missing.  We also have a tile pattern of two adjacent squares.  We seek to repeatedly place the tile on the grid so that the whole grid is filled.  
The problem is impossible to solve for the following reason.  Give each square a white or black label, as on a chess board.  The two-square tile pattern must have one white and one black square.  Placements of the two-square pattern must result in equal coverage of black and white squares.  But the chessboard has two black (or two white) squares missing at the corners. 
There are several types of AnsProlog predicates to try to use for this problem.  One could use tile(x, y, u, v) to indicate that squares (x, y) and (u, v) are covered by a tile.  But then the program is too slow.  May be better to use a predicate like tile(x, y, r), indicating that a tile is placed at (x, y), extending to the right.

Predicates of high arity lead to a large number of rules when the program is grounded.  Therefore, sometimes efficiency requires the use of predicates with fewer variables as arguments.

The Zebra Problem (from Chapter 4):

Five houses are in a row.  Each house has a color, drink, cigarettes, pet, and country of the occupant.  For the sake of efficiency, we should not use a predicate with many variables, such as the following.

p(house, color, drink, cig, pet, country)
Instead, we can use predicates that take two arguements, such as the following.  The first argument is the number to identify the house.

col(H#, color)


drinks(H#, drink)

Or, we may use only one predicate for all types of associations, such as the following.


associated(H#, color)


associated(H#, drink)
Read chapter 4 in the text.
