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Exercise 3.1 (1.5+1.5 marks)

Consider the propositional planning task Π = ⟨V, I,O, γ⟩ with

V = {a, b, c, d}
I(v) = F for all v ∈ V

O = {o1, o2, o3, o4}
γ = d

and

o1 = ⟨¬b, c⟩
o2 = ⟨⊤, b⟩
o3 = ⟨¬a, a⟩
o4 = ⟨a, (b▷ d) ∧ ¬c⟩

(a) Plot the search tree explored by a progression breadth-first search of Π. Generate successors
in the order of increasing operator indices (i.e., o1 before o2 etc.) and break ties in the ex-
pansion order in favor of lower operator indices of achievers. Mark nodes that are duplicates
of previously generated states as such and prune them (i.e., do not expand them further).

(b) Plot the search tree explored by a regression breadth-first search of Π. Generate and expand
nodes in the order described in part (a). Simplify the state formula as much as possible at
every node of the search tree. Mark nodes with an unsatisfiable formula or one that logically
entails the state formula of a previously expanded node and prune them.

Exercise 3.2 (3 marks)

Consider the formula φ = a ∧ (b ∨ c) and the following operators:

• o1 = ⟨⊤,¬a▷ b⟩

• o2 = ⟨d, a ∧ (e▷ ¬b)⟩

• o3 = ⟨¬a, b⟩

Compute regr(φ, o1), regr(φ, o2) and regr(φ, o3). In all cases, simplify the result as much as pos-
sible. Provide all intermediate steps for the computation of regr(φ, o1). For regr(φ, o2) and
regr(φ, o3), the final result is sufficient. You might receive partial points for a wrong result if
intermediate steps are provided though.



Exercise 3.3 (1+1+1+1 marks)

This exercise is a literature research question. The goal of such exercises is to find information in
research papers. We don’t expect you to fully read the paper. Instead, try to extract the relevant
information to answer the questions. Use your own words in your answers to avoid plagiarism.

Consider the following paper to answer the questions below:

Suda, Martin (2016). Duality in STRIPS Planning.
In Proceedings of the 8th Workshop on Heuristics and Search for Domain-Independent Plan-
ning (HSDIP 2016), pp. 21-27.

(a) Identify two formal differences between the definition of STRIPS planning tasks in the paper
(Section 2) and the definition used in the lecture (Chapter B5, slide 22).

(b) Consider the following STRIPS planning task (according to the notation used in the paper):
P = (X, I,G,A) where

• X = {w, x, y, z};
• I = {x};
• G = {y, z}; and
• A = {a1, a2} with

– a1 = ({x}, {w, y}, {x, z}) and
– a2 = ({y}, {x, z}, {w}).

Provide the dual Pd of P. Define all components explicitly (e.g., {w, x} rather than X \G).

(c) Summarize in 2–3 sentences the high-level proof idea of Theorem 3. Discuss in particular
why progression and regression search are relevant.

(d) Describe in your own words and no more than 3 sentences: What makes an action relevant
according to this paper and how is relevance exploited in regression search? What is its dual
counterpart in progression search?
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