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Abstract The backtracking mechanism is an important facility for programming in logic. The backtracking itself is a
good approach for obtaining all the possible solutions. However, the backtracking mechanism has side-effects. First,
it may lead that Visual Prolog finds superabundant solutions out, and Visual Prolog itself cannot distinguish both the
solutions of homology in essence, hence the efficiency is reduced. Second, a special goal is satisfied, but it would still
constrain Visual Prolog to find an alternate solution, and overheads of the system in running time and memory used
are increased. In these cases, it is necessary to control carefully the backtracking courses of searching for goals and
problem-solving. On the basis of exposing the existed problems of backtracking mechanism in Visual Prolog illustrat-
ed with an instance, the full control mechanism of goal-searching and problem-solving, consisting of a static mecha-
nism of cut, both the control predicates fail and not, and a dynamic mechanism of cut, are analyzed and investigated
in detail. Thus the essential characteristics and fundamentals of applications of the backtracking mechanism and that
of the full control mechanism of goal-searching and problem-solving are exposed.
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DOMAINS
child = symbol
age = integer

PREDICATES
player(child, age)

CLAUSES
player(peter,9).
player(paul,10).
player(chris,9).
player(susan,9).
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name == symbol
PREDICATES
father(name, name)
everybody
CLAUSES
father (leonard, katherine).
father(carl,jason).
father(carl, marilyn).
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father(X,Y),
write(X,” is ¥,Y,”’s father\n™),
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r(=):- write("This is a catchall clause. 7).
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DOMAINS
name = symbol
gpa = real
PREDICATES
honor—student(name)
student (name, gpa)
probation(name)
CLAUSES
honor—student(Name) ;-
student(Name, GPA),
GPA> =3.5,
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student(”Betty Blue”, 3.5).

student(”David Smith”, 2.0).

student(”John Johnson”, 3.7).

probation(”Betty Blue”).

probation(”David Smith”)-
GOAL

honor_student (X).
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