CS 1571: Homework 10 

Planning Algorithms (Chapter 11): (100 pts)

Answer key:

1 Partial Order (50 pts)

The following diagrams show one way that a partial order planner would find a solution of the planning problem. It only displays a perfect selection sequence, but a real planner may choose incorrectly resulting in backtracking. Each square is an operator. The letters above the squares are preconditions and the letters below are effects. Single width arrow lines are ordering constraints, and double width arrow lines are causal links. Notice that not all ordering constraints are shown in the graph as causal links are assumed to be accompanied by a similar ordering constraint and ordering constraints that can be inferred from those shown are not displayed. For example, every operator has an ordering constraint of 
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 but these are not displayed if they can be inferred.
Step 0 
The plan is created with only the start and goal states.

Step 1 
The planner selects for a subgoal, the precondition D from the goal state. It then chooses the O4 operator to satisfy this subgoal. It places an ordering constraint 
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, a causal link
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 and a ordering constraint 
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 (from now on we omit the mention of the ordering constraint that accompanies the causal link – it is now implied).

Step 2 
The planner selects for a subgoal, the precondition E from the goal state. It then chooses the O4 operator to satisfy this subgoal. It adds a causal link
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Step 3 
The planner selects for a subgoal, the precondition F from operator O4. It then chooses the O1 operator to satisfy this subgoal. It adds an ordering constraint 
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 and a causal link
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Step 4 
The planner selects for a subgoal, the precondition A from operator O1. It then chooses the start state to satisfy this subgoal. It adds a causal link
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Step 5 
The planner selects for a subgoal, the precondition C from operator goal state. It then chooses the O3 operator to satisfy this subgoal. It places an ordering constraint 
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and a causal link
[image: image10.wmf]Goal

O

C

®

3

.

Step 6 
There is a threat between O3 and O1. The planner chooses to demote O1 by adding an ordering constraint
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Step 7 
The planner selects for a subgoal, the precondition B from operator O3. It then chooses the start state to satisfy this subgoal. It adds a causal link
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Finally, the planner reached a solution. O1 followed by O3 and O4 together or in any order.
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2 STRIPS(50 pts)
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The states would be visited in the following order: 0, 1, 4, 10.





The search begins by expanding state 0, yielding states 1,2,3,4,5,6.


State 1 and 4 have the lowest f(s) values on the priority queue, so the search randomly selects state 1 for expansion, putting state 7on the queue. Since the f(s) value of state 4 is the lowest, the search selects state 4 for expansion, yielding state 10. The search visits state 10 as now has the lowest f on the queue, determines that there are 0 unsatisfied subgoals for the goal state, and terminates.
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(a)

Actions Key:
I move(A table B)
Il. move(A table,C)
. move(B table,A)
IV. move(B,table,C)
V. move(C table,A)
VI. move(C table,B)

(b)

The states would be
visited in the following
order: 0,1,7.4,10.

The search begins by
expanding state 0.
yielding states 12,3.4.5.6
States 1 and 4 have the
lowest f(s) values at this
level: they also have
identical {(s) values_ The
search randomly selects
state 1 for expansion,
yielding state 7. The
search rejects state 7
because its f(s) value is
no better than any f(s)
value discovered so far.
The search backiracks to
state 1 and selects state 4
for expansion, yielding
state 10. The search visits
state 10, determines that
there are 0 unsatisfied
subgoals for the goal
state, and terminates
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