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1. (2 marks)  Explain the difference between strong AI and weak AI.
2. (2 marks)  If a computer passed the Turing Test, what would that prove?
3. (4 marks)  Answer questions the following problem: “A farmer is on one side of a river and wishes to cross the river with a wolf, a chicken, and a bag of grain. He can take only one item at a time in his boat with him. He can’t leave the chicken alone with the grain, or it will eat the grain, and he can’t leave the wolf alone with the chicken, or the wolf will eat the chicken. How does he get all three safely across to the other side?”
a) Design a suitable representation with a brief explanation.
b) Give the initial state and the goal state.
c) Give all the next states after the initial state. 
4. (2 marks)  Explain what an admissible heuristic is, with an example.
5. (2 marks)  Why is local search more practical than depth-first search for solving large combinatorial optimization problems?
6. (2 marks)  Explain what the Least Constraining Variable First heuristic for solving constraint satisfaction problems is.

7. (2 marks)  We would like to solve the 4-queens problem using local search with the following initial state. In a next state only one queen must move. Show a next state, and explain why the next state is chosen.
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8. (4 marks) Consider trying to solve the 8-puzzle using the A* search with the Manhattan Distance heuristic. Show all the next states with f, g, and h values. Show the state that the algorithm will visit with the proper reason.
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9. (4 marks) You need to work with the following five chromosomes of 8 bits each. 

1100110011    0001111010    1010100001    0000101000    0111000101

a) The fitness value for each chromosome is the number of bit 0’s in the chromosome. Show the fitness values in percentages for all the chromosomes, so that the summation of the fitness values becomes 100.
b) The crossover of two points 2:4:4 is used. Show the crossover with the first two chromosomes.

