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38 Chapter 2. A Closer Look

2.6.2 Consideration of goals in backtracking

When a failure is generated (because all the alternative clauses for a goal
have been tried, or because you type a semicolon), the “flow of satisfaction”
passes back along the way it has come. This involves retreating back into
boxes that have previously been left in order to re-satisfy the goals. When
the arrow gets back to a place where a clause was chosen (represented by a
number in brackets), Prolog attempts to find an alternative clause for the
appropriate goal. First, it makes uninstantiated all variables that had been
instantiated in the course of satisfying the goal. Then, it searches on in the
database from where the place-marker was put. If it finds another matching
possibility, it marks the place, and things continue as in Section 2.6.1 above.

ﬁﬁmamamAamﬂ<WQ

nmﬂm:ﬁﬂamﬂ<.w::,ﬁqmav

(1)

mother(mary,M)
(2)

father(mary,F)
(1)

[

?m_‘m:a:o::,m::%ﬂm&

Figure 2.4 The question has succeeded.

2.6 Summary of Satisfying Goals

Note that ioww. on any goals “below” this (even if such goals w
ander the previous alternative) will always start from scratch
try to satisfy, and not to re-satisfy them. If no other matching @w,

pe found, the goal fails, and the arrow retreats further until
another place-marker.

In our example, if the goal parent(john,ann,fred)
arrow would retreat upwards from the parent(john m43 n,fre
re-enter the parent(mary,ann,fred) box from Umy,oé m,gmB
satisfy this goal. It would then retreat further , re-en

father(mary,fred) box and trying to re-satisfy this goal, ¢
Figure 2.5. i

female(mary)

parent(mary,ann,fred)

(1)

mother(mary,M)
(2)

\

father(mary,F)
(1)

e

parent(john,ann,fred)

Figure 2.5 What happens ifa goal fails.



1)

3_

) wae wssuw icacnes wne place where the clause for the
father goal was chosen. First of all, all variables that became instantiateq

as the result of using this clause are set back to uninstantiated. This meang

that F becomes uninstantiated again. Then Prolog looks through the
database, starting after the first father clause (the one marked), trying to
find an alternative clause for this goal. Assuming that mary has only one
father, this will not succeed. So the arrow will have to retreat further. I
retreats upwards, out of the father(mary, F) box (this goal has failed) ang
back into the mother(mary,ann) box (to attempt to re-satisfy this goal),
We get the situation shown in Figure 2.6.

We can see from these examples the general pattern of how goals are
reconsidered in backtracking. When a goal fails, the arrow retreats upwards

female(mary)

parent(mary,ann,fred)

(1)

mother(mary,M)
(2)

\

father(mary,F)

parent(john,ann,fred) _

Figure 2.6 Attempting to re-satisfy a goal.

.,.ocn\om the box for the failing goal and back into the box for the goal abov
4 e arrow continues retreating until it reaches a place marker. A

ﬁ:.mmzmm that were instantiated as a result of the previous choice of claus
are reset to uninstantiated. Then Prolog searches the database for a claus
after the place marker. Ifit finds a clause that matches the goal, then a ne
place mark is recorded, boxes for the subgoals are created and the arro
starts moving downwards again. Otherwise, the arrow continues to retres

:vﬁmam, in search of another place marker.

9.6.3 Matching

The rules for deciding whether a goal matches the head of a use of a claus
are as follows. Note that in the use of a clause, all variables are initiall
asmumgbamﬁmm.

' An uninstantiated variable will match any object. As a resul
that object will be what the variable stands for.

° Otherwise, an integer or atom will match only itself.

° Otherwise, a structure will match another structure with tk
same functor and number of arguments, and all the correspondir
arguments must match.

A noteworthy case in matching is one in which two uninstantiated variabl
are matched together. In this case, we say that these variables share. Tw
sharing variables are such that as soon as one is instantiated, so is the oth:
(with the same value). If you have noticed a similarity between matchir
and making arguments equal (Section 2.4), then you are correct. This
because the “=" predicate attempts to make its arguments equal by matchir
them. Now we can bring together what we have discussed about operator
arithmetic, and matching. Suppose the following facts are in the database:

sum(b).

sum(3).

sum(X+Y).

Consider the question
?- sum(2+3).

Zo.s, which one of the facts above will match with the question? If you thir
1t is the first one, then you should go back and read about structures a:
ovowmﬂoam. In the question the argument of the sum structure is a structu
having the plus sign as its functor, and having the 2 and 3 as its componen
In fact, the goal shown will match with the third fact, instantiating X to
and Y t0 3. On the other hand, if we actually wanted to compute a sum,
Would use the i s” predicate. We would write



