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Parity Argument

® all reachable states are odd, but goal is even = unsolvable
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Parity Function

Formalize as a function:

(s) E if s contains an even number of incorrectly ordered pairs
P .
O otherwise

Unsolvability is shown by:

® p(Sinit) 7 P(Sgoal)
® p(s) = p(s’) for all transitions s — s’
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Separating Function Example

A function f: S — {E, O} such that
> f(sinit) ?é f(sgoal)

e f(s)=f(s") for all transitions s — s’
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Generalizations

Separating Function Example

A function f: S — {E,0} such that
> f(sinit) 7é f(sgoal)

e f(s)= f(s") for all transitions s — s’

codomain: ..., o, F3, R, ...
relation: .., >and < L
condition: ..., for all transitions s — s’ reachable from sz, ...

separating function exists = task unsolvable



Separating Potential Function

A potential function ¢: S — F given by
p(s) =Y w(f)s = 1]
feF
such that the separating conditions hold
Until now:

o define features
o define weight function

® s separating function = unsolvable



Separating Potential Function
A potential function ¢: S — F given by

p(s) =D w(f)ls = f]

feF
such that the separating conditions hold
Unrtit now:
® define features
e define weight-furction
® define constraints

® is separatingfunction constraints satisfiable = unsolvable



® describe all possible separating potential functions

“I I

® compact for one- and two-dimensional features

o efficient satisfiability checks

(F2,=) = XOR-constraints = Gaussian elimination
(R,<) = linear inequalities = LP-solver
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