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About Prolog:

Book section 8.4 outlines situations in which prolog can have proper implementation of the entailment relation. Since prolog does not normally implement entailment correctly, it’s conclusions may be different from AnsProlog. An advantage of prolog is that it deals with numbers in a better way than Smodels. When an answer set is infinite, one can still ask questions and get answers using prolog.

Some Examples of  Programming with Smodels

Book section 8.1.5: Graph colorability

Consider a graph defined by it’s vertices(1..4) and edges (1,2), (1,3), (2,3), (1,4) and (2,4). We can determine the colorability of this graph w.r.t. colors(a;b;c) by using cardinality constraints:


1 { color(X,C) : col(C) } 1 :- vertex(X).


:- edge(Y,X), col(C), color(X,C), color(Y,C).

Book section 8.1.8: The Knapsack problem

Each of five items has a value and a cost as follows:


item
value
cost (size)


1
5
4


2
6
5


3
3
6


4
8
5


5
2
3

We have a sack with capacity of 12, and the goal is to select the subset of items which can fit into the sack while maximizing the total value. This can be done in Smodels using optimize statements. The value and cost of items are denoted as:


weight val(1) = 5.
weight cost(1) = 4.


……


……


weight val(5) = 2.
weight cost(5) = 3.

An item is either in the sack or not:


1 {in_sack(X), not_in_sack(X)} 1 :- item(X).

Then the maximization step:


cost(X) :- item(X), in_sack(X).


value(X) :- item(X), in_sack(X).


maximize {val(X) : item(X)}.

Book section 8.3.1: Aggregation

Suppose we have this database denoting number of items sold on a particular date:


sold(a, 10, jan1).


sold(a, 21, jan5).


sold(a, 15, jan16).


sold(b, 16, jan4).


sold(b, 31, jan21).


sold(b, 15, jan26).


sold(c, 24, jan8).

We can use the number sold as it’s weight as in


weight sold(X,Y,Z) = Y.

Then we can use a weight constraint to calculate the total units sold as in:


total_sold(I, N) :- N [sold(I, X, D) : number(X) : date(D)] N, 





item(I), number(N).

The problem with this approach is inefficiency since number(1..n) causes the grounding of the program to be very large.

Sets in Smodels

Smodels cannot build  a list because the use of symbolic functions in Smodels is very limited. However, we may use sets in the following way  Suppose we have the dynamic causal law


a causes f if p, q, r

We can express the set {p, q, r} as :


causes(a, z, s).  action(a). fluent(z;p;q;r).


set(s).


in(p, s).


in(q, s).


in(r, s).

Now if we want to verify that every element of s holds at time T :


not_holds(S,T ) :- set(S), time(T), in(I,S), not holds(I,T), fluent(I).


holds(S,T) :- set(S), time(T), fluent(I), not not_holds(S, T).

