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SHORT NOTE 
ON VAN GELDER’S LOOP DETECTION ALGORITHM 

DIMITER SKORDEV* 

D The incorrectness of Van Gelder’s algorithm for loop detection in Prolog 
is shown. a 

In [l], an algorithm is proposed for the detection of a certain kind of infinite loops 
in the depth-first parts of the execution of a Prolog program. Up to a point, this 
algorithm can be described as follows: for each positive integer t, the first subgoal 
of the goal at the moment t (i.e., of the goal obtained after t SLD-resolution steps) 
is compared with the first subgoal of the goal at the moment [t/21, and if these two 
formulas turn out to be essentially the same in the sense that they are equal up to 
the renaming of variables, then a conclusion is made that “a loop is detected” (as 
said on p. 26) in the execution process. 

The reasoning given in the paper shows that, if the sequence of the generated 
goals is infinite and the sequence of their first subgoals is ultimately periodic up to 
the renamings of the variables in them, then there is some positive integer t such 
that the corresponding subgoals, which must be compared according to the algo- 
rithm, are essentially the same. As to the converse statement, the argumentation 
given in the paper is not correct, and unfortunately, the statement itself is not true 
in the general case. 

The mentioned converse statement will be surely true under the additional 
assumption that the first subgoal at the moment t originates from the first subgoal 
at the moment [t/21, and in the examples in [l] this is just the case. Without the 
above additional assumption, however, the statement would not necessarily be true. 
Since Van Gelder’s algorithm provides no checking of this additional condition, the 
algorithm may sometimes “detect” a loop in the execution process without such a 
loop being really present. 
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Consider for example the degenerated propositional Prolog program consisting 
only of the fact p. Let the query ? -p, p be evaluated. Then we shall have the goal 
: -p, p at the moment 0 and the goal : -p at the moment 1. Both goals have one 
and the same first subgoal, and according to Van Gelder’s algorithm, we must 
make the incorrect conclusion about a loop in the execution process. 

To use a more realistic counterexample, let us consider the following program: 

r(c,b). 

r(a,X):-r(X,b),r(c,X). 

r(X,a):-r(b,X),r(X,b). 

r(X,X):-r(6,X),r(X,a). 

r(b,X):-r(X,b). 

Suppose the query ? - r(Y, c) must be evaluated. Then the initial depth-first part of 
the execution process looks as follows: 

Moment Goal Moment Goal 

0 : - r(Y, c>. 5 : - l-cc, a). 
1 : - r(c, b), r(c, c). 6 : - r(b, cl, r(c, b). 
2 : - r(c, c>. 7 : - r(c, b), r(c, bh 
3 : - r(b, cl, &, a). 8 : - r(c, b). 
4 : - r(c, b), ?-cc, a). 9 ._ . . 

Since the goals at moments 3 and 6 have the same first subgoal, the algorithm will 
again lead to an incorrect conclusion. 

The algorithm could be changed, allowing conclusions about loops to be made 
only in the cases when the additional assumption formulated above is fulfilled (of 
course, the change will cause some loss of efficiency). Then the discussed converse 
statement will become true, but now the implication in the other direction will be 
not more valid. Consider, for example, the propositional Prolog program consisting 
of the facts p and 4 and the clause r: -p, q, r. Let the query ? - q, r be evaluated. 
Then the execution process reduces to its initial depth-first part which is infinite 
and periodic with period 3. Only subgoal r may have its origin from some earlier 
occurrence of itself as a first subgoal of some goal. But r is the first subgoal only at 
the moments of the form 3i + 1, and there is no integer t such that t and [t/2] 
both have this form. Hence, there is no t with the properties needed for the 
detection of the loop by means of the changed algorithm. 

In our opinion, the main problem with the loop-detection method described in 
[l] is that only first subgoals are compared, and, even for very simple programs, a 
repetition of the first subgoal does not necessarily lead to a periodic behaviour of 
the considered Prolog interpreters (contrary to what is said in the second para- 
graphs of Sections 2 and 3 of [11X In a paper, which is in preparation now, we 
propose another loop-detection method. It is based on comparing appropriate 
beginnings of goals, and the number of the subgoals in the compared beginnings 
can be different at different moments of the execution process. 
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