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Exercise 2.1
Consider the following two CSP

P1 := 〈x + y ≤ z, 4 ≤ z < 6 ; x, y, z ∈ [2..6]〉

P2 := 〈u < z, x + y = u, z ≥ 5 ; u ∈ [4..6], x, y, z ∈ [2..6]〉
Considering the fixed order X := u, x, y, z on variables. do the following:

(a) Represent each constraint C of P1 and P2 as set of projections d[Y ], where d ∈ [4..6]× [2..6]×
[2..6]× [2..6] and Y is the subsequence of X which contains exactly the variables mentioned in
C (cf. Slide II/3).

(b) Give all solutions to P1 and P2.

(c) Are P1 and P2 equivalent? Are they equivalent with respect to some subsequence of X?

Exercise 2.2
Consider the following Boolean constraints (see also Slide II/22):

i1 ∧ o2 = y1
i2 ∧ o1 = y2
¬y1 = o1
¬y2 = o2

For the above constraints show two successful derivations using the Boolean constraint propagation
rules given on Slides 23-24. For each derivation step you should underline the selected constraint
and give the used rule. The initial CSPs are:

(a) 〈i1 ∧ o2 = y1, i2 ∧ o1 = y2,¬y1 = o1,¬y2 = o2; i1 = 0, i2 = 1〉
(b) 〈i1 ∧ o2 = y1, i2 ∧ o1 = y2,¬y1 = o1,¬y2 = o2; o2 = 1, i1 = 1〉

Exercise 2.3
Consider the following graph:
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Numbers on the edges indicate the cost of traversing that edge. Formalize a CSP to find the shortest
hamiltonian cycle (i.e. a cycle that goes through all vertices and goes back to the starting point) that
starts in V5. Use backtracking together with the heuristic ‘cost of the path from V5 up to current
point’ to prune the search tree and use the ‘edge with least cost first’ strategy to expand the tree to
solve this CSP.


