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Important: For submission, consult the rules at the end of this document. Non-
adherence to these rules might lead to a penalty in the form of a deduction of points.
Some points are bonus points. These can help you reach the point quota per lab
(4/12 points) and the overall point quota (50% · 7 · 12 = 42 points).

Exercise 7.1 (1+1+1.5+1.5+1+1.5+1.5 points)

Consider a planning task with four variables and with operator set O = {o1, o2, o3, o4, o5}. The
cost function is defined as cost(oi) = i for i ∈ {1, . . . , 5}. Note that this is not a unit cost task.
Consider the four pattern databases induced by the four projections to the variables, which are
given as follows (for brevity, self loops are omitted):
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Hint: We suggest to represent each cost partitioning as a table with one row for each abstrac-
tion/landmark and one column for each operator.

(a) What estimate do we get from the canonical heuristic for the initial state? (No table needed.)

(b) For abstraction heuristics hα1 , . . . , hαn , the uniform cost partitioning is defined for all o ∈ O
and 1 ≤ i ≤ n by

costi(o) :=

{
cost(o)

no
if o affects T αi

0 otherwise,

where no is the number of abstractions α such that o affects T α.

Provide the uniform cost partitioning for this problem. What is the heuristic value for the
initial state?

(c) Provide a saturated cost partitioning for the order α3, α1, α2, α4. What is the heuristic value
for the initial state?

(d) Provide a saturated cost partitioning for the order α4, α3, α2, α1. What is the heuristic value
for the initial state?

(e) What estimate do we get from a heuristic that uses the maximum over all abstraction
heuristics using the original cost function? How do the two orderings for saturated cost
partitioning compare to this heuristic and what does this tell us about the choice of ordering
for saturated cost partitioning?



(f) Consider the following set of disjunctive action landmarks based on cuts in the abstract
transition systems above:

L = {{o2, o4}, {o2, o3}, {o1, o5}, {o3, o5}, {o1, o3, o5}}

Use SoPlex to compute an optimal cost partitioning for these landmarks. Submit both the
file encoding the LP with clear names for variables and constraints, as well as the resulting
cost partitioning. What is the heuristic value for the initial state?

Pull the latest revision of the labs repo to find instructions on how to use SoPlex in the file
soplex-readme.txt.

(g) Provide the LP solved by the Post-hoc optimization heuristic for the initial state as an input
file for SoPlex. Then solve the (primal) LP and provide the objective value. Finally, solve
the dual LP (by using the -y flag) and describe the cost partitioning that the dual solution
defines.

Exercise 7.2 (1.5+1.5 marks)

Consider a SAS+ planning task Π = ⟨V, I,O, γ⟩ where

V = {v1, v2, v3},
dom(v1) = dom(v2) = dom(v3) = {A,B,C}

I = {v1 7→ C, v2 7→ A, v3 7→ B},
O = {o1, . . . , o5},
o1 = ⟨v1 = C ∧ v2 = A, v1 := B ∧ v2 := B, 1⟩,
o2 = ⟨v1 = B, v3 := A, 2⟩,
o3 = ⟨v1 = B ∧ v3 = B, v1 := A ∧ v3 := C, 3⟩,
o4 = ⟨v2 = B ∧ v3 = C, v3 := A, 4⟩,
o5 = ⟨v3 = C, v2 := A ∧ v3 := B, 5⟩,
γ = (v1 = A) ∧ (v3 = B).

You want to use the flow heuristic for evaluating the initial state.

(a) Convert Π to a task Π′ that is in transition normal form. Use the method from the lecture
that runs in linear time, but only change the domain of a variable if you need to.

(b) Specify the flow constraints for all atoms of Π′.
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