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4.1.4 Regular

The regular constraint is used to enforce that a sequence of variables takes a value defined by a
finite automaton. The usage of regular has the form

regular(array[int] of var int: x, int: Q, int: S,
array[int,int] of int: d, int: g0, set of int: F)

It constrains that the sequence of values in array x (which must all be in the range 1..S) is accepted
by the DFA of Q states with input 1..S and transition function d (which maps < 1..Q,1..S > t0 0..Q)
4 and initial state g0 (which must be in 1..Q) and accepting states F (which all must be in 1..Q). State 4
0 is reserved to be an always failing state.
Consider a nurse rostering problem. Each nurse is scheduled for each day as either: (d) on day
shift, (n) on night shift, or (o) off. In each four day period a nurse must have at least one day off, and
no nurse can be scheduled for 3 night shifts in a row. This can be encoded using the incomplete DFA
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Figure 29: A DFA determining correct rosters.

shown in Figure 29. We can encode this DFA as having start state 1, final states 1 .. 6, and transition
function
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Configuration nurse.mzn
int: min_night; ~
enum SHIFT = { d, n, o };
int: S = card(SHIFT);
int: Q = 6; int: g@ = 1; set of int: STATE = 1..0Q;
array[STATE,SHIFT] of int: t =
[] 2, 3, 1 % state 1
| 4, 4, 1 % state 2
| 4, 5, 1 % state 3
| 6, 6, 1 % state 4
| 6, 8, 1 % state 5
| @, @, 1|]; % state 6
array[NURSE,DAY] of var SHIFT: roster;
constraint forall(j in DAY)(
sum(i in NURSE)(roster[i,j] == d) == req_day /\
sum(i in NURSE)(roster[i,]j] == n) == reqg_night
)s
constraint forall(i in NURSE)(
regular([roster[i,j] | j in DAY], Q, S, t, g@, STATE) /\
sum(j in DAY)(roster[i,j] == n) >= min_night
) .
Output a x
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predicate regular(array [int] of var int: x, |
int: Q,
inkt: S;
array [int,int] of int: 4,
int: qO,

set of int: F)
The sequence of values in array x (which must all be in the range 1..S) is accepted by the DFA of Q states with input 1..S and transition
function d (which maps (1..Q, 1..S) -> 0..Q)) and initial state g0 (which must be in 1..Q) and accepting states F (which all must be in 1..Q).
We reserve state 0 to be an always failing state.

predicate regular nfa(array [int] of var int: x, |
int: Q,
intz Sy
array [int,int] of set of int: d,
IntsNag0;

set of int: F)
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Abstract

This paper describes a global constraint on a fixed-length sequence of finite-domain variables
requiring that the corresponding sequence of values taken by these variables belong to a given
regular language, thereby generalizing some other known global constraints. We describe and

analyze a filtering algorithm achieving generalized arc consistency for this constraint. Some

comnarative emnirieal recenlte are alen oiven
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