1.D.  Planning Graph Without Mutexes.


1.E. Graph With Mutexes.                                                                 All Actions are mutexes















1.F
	STATE
	SET LEVEL 1.D
	SET LEVEL 1.E
	SUM 1.D
	SUM 1.E

	P,Q,R,S
	1
	2
	2
	2

	P,Q,R
	1
	1
	1
	1

	R,S
	1
	2
	2
	2

	Q,R,S
	1
	2
	2
	2

	P,Q
	0
	0
	0
	0


II.
Show the complete level search tree for regression search:













Any path including action B will lead to the solution. The children generation function changes in the sense that we have to identify the weakest precondition for a proposition to be true after an action has been applied. In other words, we do not know (given the uncertainty) if the proposition was already true in a previous state or was given by an action. So, a conditional effect would regress to a disjunctive clause.
E.g.

   (PvQ)

A

Q 
III: 
a) YES.
Any topological sort will achieve the solution.

A1-A2-B1-B2
A1-B1-A2-B2

A1-B1-B2-A2



B1-B2-A1-A2
B1-A1-B2-A2

B1-A1-A2-B2

b) NO.  The causal links that support P^Q (given by A2 and B2) will be always threatened by the actions who delete such propositions B1 and A1.

c) The lesson here is that causal links are sufficient but not necessary for ensuring that a plan is correct. This is linked to the causal link semantics discussed in class where for each goal or precondition of an action we need to check if they are established and unclobbered. For this particular example, we observe that every goal and precondition has been established given the actions, and although there are some intervening steps (A1 and B1) that threatens (deletes) certain conditions, there are also other steps that add them back (in our example A2 and B2).  
   IV: NOT NEEDED.                                                                                                                                                                               
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