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Question 1 (15 points) ([L], p.151)
Use the append predicate to define a predicate just_before(x,y,z) that holds when x appears just before y as an element of list z.  So, for example,

?- just_before(3,4,[1,2,3,4,5,6]).

true.

?- just_before(3,5,[1,2,3,4,5,6]).

false.

Question 2 (5 points) ([L], p.151)

The list version of the blocks world gave short definitions of the above and left predicates.  Define the on predicate using the just_before predicate.
Question 3 (15 points) (Dawe and Dawe, 1994, p.47)

This question concerns a network of manufacturers, wholesalers, retailers, and agents, all of which handle some commodity.  There is a relation supplier that may hold between a manufacturer and a wholesaler, between a wholesaler and a retailer, and also between a retailer and an agent.  Here is a definition of the supplier predicate:

supplies(bgm, direct).     % bgm is a manufacturer, direct is a wholesaler.

supplies(direct, bhs).       % bhs is a retailer.

supplies(bhs, ‘Harding, L.’).   % L. Harding is an agent.
Define a predicate supplier(Initial,Final) that captures the transitive relation “source of a commodity” by computing the transitive closure of the supplies relation.  For example, Prolog answer’s to the query

?- supplier(bgm,bhs)
is true.

Question 4 (12 points)    [G&J, 1999]

Consider the following program:

rel(a,b).

rel(a,c).

rel(b,f).

rel(f,g).

clos(X,Y) :- rel(X,Y).

clos(X,Y) :- rel(X,Z), clos(Z,Y).
What is Prolog’s answer to the following query?

?-clos(f,a).

Explain Prolog’s answer to the query

?-clos(g,c).

for each of the four variations of the clos predicate below:

1. clos(X,Y) :- rel(X,Y).

clos(X,Y) :- rel(X,Z), clos(Z,Y). %The original program

2. clos(X,Y) :- rel(X,Y).

clos(X,Y) :- clos(Z,Y), rel(X,Z).

3. clos(X,Y) :- rel(X,Z), clos(Z,Y).

clos(X,Y) :- rel(X,Y).

4. clos(X,Y) :- clos(Z,Y), rel(X,Z).

clos(X,Y) :- rel(X,Y).

Question 5

Write clauses to define the predicate delete(X,Y,Z) that holds if Z is the same list as Y but without element X.

Question 6 (18 points) [G&J, 1999]

Consider the following Prolog program, which defines the predicate composer.

composer(monteverdi, 1567, 1643).

composer(bach, 1685, 1750).

composer(vivaldi, 1678, 1750).

composer(mozart, 1756, 1791).

composer(haydn, 1732, 1809).

composer(beethoven, 1770, 1827).

composer(schubert, 1797, 1828).

composer(brahms, 1833, 1897).

composer(verdi, 1813, 1901).

composer(debussy, 1862, 1918).
Write Prolog clauses that define a predicate overlap(X,Y,Z,W) that is true if the closed interval [X,Y] overlaps with the closed interval [Z,W].  

Use overlap to define a predicate contemporary(X,Y) that is true if X and Y are two contemporary composers, i.e., composers whose lives overlapped in time.

Write a query to find a contemporary of Mozart.

Write a query to find all pairs of contemporary composers.

Write a composite query to find a contemporary of Mozart who was alive sometimes between 1700 and 1750.
