CS4100 Artificial Intelligence
Spring 2012, Prof. Hafner

Midterm Practice Problems – distributed Feb. 23, 2012

In-class midterm  March 1, 2012 closed book with 1 piece of paper allowed (writing on both sides)

Search (also please know the time and space complexity of the search algorithms)

Suppose a robot has two possible actions: moving 5 feet forward or 2 feet back at any point in time.  The robot begins at position 0 (the start state), and wants to get to position 6 (the goal state).  After the first iteration, the robot will either be at position 5 or at position -2.

I. Apply depth-first search to this problem.  Draw a diagram of the partial search tree that will be created during the first 3 iterations of the algorithm.  What would the algorithm return as its solution to the problem?

II. Apply best-first (greedy) search to this problem, using distance from the goal as a heuristic.  Draw a diagram of the partial search tree that will be created during the first 3 iterations of the algorithm.  Include the heuristic value of each node in your diagram.  What would this algorithm return as its solution to the problem?

(Note 1: if several tree nodes have the same heuristic value, then their order of exploration is arbitrary.

Note 2: Nodes that loop back to a state that was already reached earlier on the SAME PATH should not be included in the search tree.)

Planning

Consider the planning problem discussed below.  

1. Show how the problem can be solved using the Situation Calculus and resolution theorem proving.   Define the logical constants, functions, and predicates that represent your domain ontology.  Write the axioms,  and the facts that are true in the initial state. Show how the answer would be computed step by step, and make sure to clearly mark the answer at the end of the proof.

2. Briefly discuss how the same problem might be formulated and solved using the STRIPS approach to planning. (It is not necessary to show a solution, only to show how the approach would be applied to this problem.) 

Below is an English description of the problem, which does not necessarily match a logical framework word for word. There is no single right answer, so your answer will be evaluated for formal adequacy and its ability to solve the problem you were given.

Your goal is that your car will be running, and you require a plan to achieve that goal.  This requires you to do an action of starting your car.  In order for that to happen, you must be in the car and have the key.  Your world knowledge includes the fact that stationary objects don’t change their location. The initial state of the world includes that the car is on the driveway, it is stationary, you are in the house, and you have the key.

Hints: some useful predicates to help you get started might be: HaveKey(x); InCar(x, s); CarRunning(s).

(Note the somewhat unrealistic definition of HaveKey as a non-fluent.)

