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February ǖǚ–ǖǛ, ǗǕǖǗ
CS 60: Principles of Computer Science

Assignment  dueMonday February : Prolog Puzzles
Also onMonday, February : Guest Lecture by Paul Ruvolo (HMC ’)
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H: T (G) ǗǙ P
Given:
ǖ. A list of possible operators (usually [+, -, *, /])
Ǘ. A list of integers (e.g., [3, 4, 2])
ǘ. A goal value

is there some arithmetic tree such that
✓ The leaves are the given integers (exactly once each)
✓ The interior nodes are from our possible operators
✓ The “value” of the tree is our goal value

?- solve([+,*,/], [2,3,4,6], 24, T).
T = [+,2,[+,4,[*,3,6]]] ;
T = [+,2,[+,4,[*,6,3]]] ;
...
T = [+,[/,2,3],[*,4,6]] ;
...
T = [+,[*,3,[+,4,2]],6] ;
...
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R P: F Ǚ’



Explicit Search

M L…
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M L…
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A CS ǛǕ- P (M M, O. ǗǕǕǖ)
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O Ǚ
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H: T A, S, S, M

Goal: The Mudder gets the alien, spam, and spampede from the west end of
campus to the east end.

Constraints:

✓ The Mudder can carry one item at a time.

✓ The spampede cannot be left alone with the spam.

✓ The alien cannot be left alone with the spampede.

Solution? Prolog solution?
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T B I
Find a sequence of legal moves leading from start to goal:

[ [alien, mudder, spam, spampede], [] ]

↓ mudder_takes_spampede_east

[ [alien, spam], [mudder, spampede] ]

↓ mudder_goes_west

[ [alien, mudder, spam], [spampede] ]
...

[ [], [alien, mudder, spam, spampede] ]

What constraints are there on legal conègurations?
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G P P S

solve(C, []) :- winning(C). %% Done (base case)
%% Assumes we defined a
%% rule recognizing winning
%% configurations

solve(C, [Move | RoM]) :-
validmove(C, Move, NewC), %% Move to configuration NewC
solve(NewC, RoM). %% solve the resulting puzzle
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W  M V

validmove( [Wb,Eb], mudder_goes_east, [Wa,Ea]) :-

%% For this specific move, before and after
%% are same except for mudder

perm( Eb, [mudder|Ea] ),
perm( Wb, [mudder|Wa] ),

%% Configuration afterwards must still be legal
%% (Assumes the "ok" predicate has been defined.)

ok( Wa ),
ok( Ea ).
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O P: I ’ 

[ [alien, mudder, spam, spampede], [] ]

↓ mudder_takes_spampede_east

[ [alien, spam], [mudder, spampede] ]

↓ mudder_takes_spampede_west

[ [alien, mudder, spam, spampede], [] ]

↓ mudder_takes_spampede_east

[ [alien, spam], [mudder, spampede] ]

↓ mudder_takes_spampede_west

...
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dynamic P I P

:- dynamic marked/1.

✓ Declares the ǖ-argument predicate marked to be “dynamic.”

✓ We can now add and remove marked facts in the middle of our search!

assert( marked(42) )

✓ Adds marked(42) to the program’s database of facts.

retract( marked(42) )

✓ Deletes marked(42) from the program’s database of facts.

retractall( marked(_) )

✓ Deletes all marked rules from the program’s database of facts.
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dynamic A

Assume foo/1 has been declared dynamic.

?- foo(X).
false.

?- assert( foo(42) ).
true.

?- foo(X).
X = 42.

?- assert( foo(spam) ).
true.

?- foo(X).
X = 42 ;
X = spam.

?- retract ( foo(42) ).
true.

?- foo(X).
X = spam.
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W G P P S

:- dynamic marked/1.

solve(C, []) :- winning(C). %% Done (base case)

solve(C, [Move | RoM]) :-
\+ marked(C),
assert( marked(C) ),
validmove(C, Move, NewC), %% Move to configuration NewC
solve(NewC, RoM). %% solve the resulting puzzle

Afterwards: retractall(marked(_)).
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