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Partial Plan

A partial plan is a tuple P = (PS, <, CL), where

® PS is a finite set of plan steps ps = (/, a) with / being a label
unique in PS and a € A an action,

® < is a partial order on PS, and

e (CL is a finite set of causal links.

a=(0,P,0) causal link b=(P,Q,0)

J—
a P—/ \J.—P b Q

goal

. P causal threat

c=(0,0,P)

C. Olz, P. Bercher 3/14



Cycle Diss Summary
[}

Motivation Formal Framework s
[} oe [e]e]e] [e]e)
POCL Plan

The Problem Remove & Repair

P = (PS, <, CL) is a partial-order causal link (POCL) solution

plan iff
® all preconditions are supported by causal links and

® there are no causal threats.
= All linearizations are classical solution plans.
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The Problem Remove & Repair
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— Not every linearization is still a solution but some are!
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Motivation E < Problem Remove & Repair

The Problem Rem & Repair

Definition (REMOVE & REPAIR (R&R))
Given
® a POCL plan P for some problem [T and
® one plan step that will be removed.
Decision problem:

¢ Is there an ordering-refinement of P (only adding causal links
and ordering constraints is allowed) without this plan step
that is still a solution for 17
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The Problem Remove & Repair Cycle Dissolving Pairs
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CLE DISSOLVING PAIrs (CDP))
Given
® a directed graph G and

® 3 partition of a subset of its vertex set, such that each
element has size two.

Decision problem:

® Is it possible to make G acyclic by deleting at most one vertex
of each partition element?
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The Problem Remove & Rep

Summary of Main Results

actions to be removed

plan one given J one k given Jk

Table: Computational complexity of problems concerned with the removal of actions.

l[Fink and Yang, 1992, Nakhost and Miiller, 2010]
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CYCLE DISSOLVING PAIrRs (CDP)

The decision problem CYCLE DISSOLVING PAIRS (CDP) is
defined as follows:
Definition (CDP)

Let G = (V, E) be a directed graph and V= {Vi,Vo,...,Vn} a
partition of a subset of V such that |V;| =2 forall 1 <i,j < m,
i #j. Is there a U C V such that

“ USUyep Y
e lUnVi|<1lforalli=1...m and
* G\ U is acyclic?
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Parameterized Complexity

[o]e]e]

Parameter of the R&R instance: # atweens
The number of plan steps satisfying all of the following three
properties:
® They are ordered (not necessarily directly) behind the
removed plan step,

® can be ordered before plan steps with unsupported
preconditions,

® and can support any of these open preconditions.
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