                      CMPE 480 INTRODUCTION TO ARTIFICIAL INTELLIGENCE
  7.11.2016
MIDTERM

1. As we know, we have seven problem characteristics (“Is the problem decomposable?”, “Can solutions steps be ignored?”, etc.) that are used to understand the types of problems. Consider the water jug problem. Comment on this problem in terms of these problem characteristics. For each characteristic, indicate clearly what type of a problem it is and why.
Water jug problem: We are given two jugs, a 4-gallon jug and a 3-gallon jug. Both jugs are initially empty. Neither has any measuring markers on it. There is a pump that can be used to fill the jugs with water. How can we get exactly 2 gallons of water in the 4-gallon jug?
2. Use the following tree to indicate the order that nodes are expanded, for different types of search. Assume that A is the start node and G is the only goal node. Costs are shown to the right of each node. For each search type, explain your answer clearly and state whether the goal is found or not.

A (g=0, h′=100)


B (g=80, h′=30)





C (g=25, h′=55)


D


E



F



G

       (g=85, h′=35) 
  (g=90, h′=20)

(g=30, h′=80)

   
 (g=70, h′=0)

a) Gradient search (use h′ value)

b) Depth-first search

c) Breadth-first search

d) Best-first search (use f′=g+h′ value)

e) Is the heuristic h′ admissible? Explain.
f) Relabel the heuristic values h′ so that h′ is admissible but not monotone. You can change the h′ values as you wish. Explain clearly why h′ is admissible and not monotone with these new values.
3. Missionaries and cannibals problem: Three missionaries and three cannibals are travelling together, and arrive at the left bank of a river. There is a boat available for crossing the river, but it can carry at most two persons, so obviously more than one trip is needed. There is a further complication in that at no stage must the missionaries be outnumbered by the cannibals on either bank of the river, otherwise they will be eaten.
a) Define the problem as a state space search. Show how the problem is solved by depth-first and breadth-first methods (expand the tree/graph only for the first 10-15 moves for each). Show your answers clearly to understand how the methods work.
b) Find a heuristic that fails to solve the problem when used with the steepest-ascent hill-climbing method. Apply the method.

c) Find two admissible heuristics. Show clearly that they are admissible. Show clearly which one is more informed.

d) Apply best-first search method by using one of the heuristics of part (c) (expand the tree/graph only for the first 10-15 moves). Show your answer clearly to understand how the method works.
(continued on next page)

4. Consider the problem of solving crossword puzzles: fitting words into a rectangular grid. The grid, which is given as part of the problem, specifies which squares are blank and which are shaded. Also a list of words is given as input. The task is to fill in the blank squares using these words. Assume that the problem has a single unique solution.
Example: The following 4X4 puzzle (shown on the left) is given. The words are also given: {masa, in, dar, ark, moda, ar, sirk, an}.


As can be seen easily, there is a single solution (goal state) for this example (shown on the right).

Starting from the initial state shown above, solve this problem using the constraint satisfaction method. (Note that the word “an” was given as an initial hint.) Explain in detail each step during the solution. Explain the propagation and heuristic rules you use.
Notes:

· Questions 1,2:25 points; 3:30 points; 4:20 points
· Time: 2:00 hours

· Close notes/books

Herkesin bir feride’si vardır bilmez miyim

Herkesin bir ayakkabısı gibi bir de şarkısı

Herkesin bir kimsesi vardır ben bilmez miyim

Bir de kimsesizliği ...
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