CS 385 Artificial Intelligence Exam 2

October 29, 2006
Open book, closed people, due 11/6. Omit two of the following problems.

1. Perform best first search on the following graph, indicating at each step the open and closed lists.
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2. a.  Solve the following game using  min max. You are playing the top node and want to win.   

           Heuristics are at leaf nodes. You are playing the top node and want to win. 
b.  Perform an alpha-beta prune on the same tree. Show the direction you are taking, and exactly 
     where all pruning takes place. 

      a:                                                                            b.
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3. Given the following graph, goal A, F true and I true: 
      a.  Solve using the pattern-search algorithm, ignoring heuristic weights. Indicate what case (in the   

           algorithm) is being applied at each step in the reasoning. 

      b. Solve using heuristic weights. State your assumptions for selecting which branches to expand.
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4. a.  Describe production systems (what are they). 
      b.  How can such a system be used for either data or goal driven problem solving?

      c.  List three reasons why production systems offer an important “architecture”  for computer based
           problem solving.
5. Consider the following story: All people that are not poor and are smart are happy. Those people that read are smart. John is wealthy. Helen can read and is wealthy. Happy people have exciting lives. Wealthy people are not poor. 
You want to find someone with an exciting life.

      a.  Translate the story into predicate calculus.

      b.  Reformulate as a production system.

      c.  Show the solution process with iterations of a production system using first goal-directed 
           reasoning and then data-driven reasoning.

6. Construct frames to describe a birthday party  using both specialization and superclass. Explain the semantic difference between specialization and superclass in this context. 

7. Build conceptual graphs for the dogs world that would cover the following sentences. Construct its joins with the conceptual graphs of the following sentences. Convert each into predicate calculus.

a. The dog bites the man on the cheek with his teeth.

b. John loves his dog Fido.

c. Every dog bites the postman

8. Construct a hierarchy of at least 4 subtypes that includes the concept angry. Build a conceptual graph for each subtype that captures information specific to it. Give an example of a sentence whose semantic representation, when joined with the conceptual graphs of problem 4 includes information from more than one type. Show the conceptual graph and the join.

9. Modify the tea ceremony so that a task is not passed to a person of lower precedence if any task may be passed to a person of higher precedence.
      a. Draw the state space

      b. Write the PROLOG program to implement recursive search and find a path.
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