CS 327, Winter 2001: Take Home Exam #2 

Name_____________________________

1. Translate the following quotation into first-order logic. You may use more than one logical sentence if you wish. (8 points)

“You can fool some of the people all of the time, and all of the people some of the time, but you can’t fool all of the people all of the time.”

2. This question asks you to compare and contrast neural networks with support vector machines.

(a) Suppose that a given neural network does not fit a training set closely enough, even after backprop has been run to termination. How can the structure of the network be modified to fit the training set more accurately? (9 points)

(b) Suppose that a given support vector machine solution does not fit a training set closely enough. Name two ways that you can modify a support vector machine formulation to fit the training data more closely. (9 points)

(c) Do neural networks or support vector machines more directly address the issue of overfitting? How so? (9 points)

3. Genetic programming is a variation on genetic algorithms where one tries to evolve a computer program to solve a particular problem. A chromosome in this situation is not linear, but rather a tree. For example, the following piece of Lisp code would be represented in a tree as follows:

(setf x (+ (* 3 4) 5))

                            setf


                     x              +


                                *         5

                          3         4

Suppose that you were trying to evolve a program to handle class registration for a liberal arts college. Each student requests one class (this an extremely focused college), and the program assigns students to classes so that as many students as possible get the class that they requested, but class size limits are preserved.

(a) What would an appropriate fitness function be? (5 points)

(b) Here are two options for crossover algorithms.

Algorithm 1: Choose two chromosomes. For each chromosome, randomly select a subtree. Implement crossover by swapping these two subtrees.

Algorithm 2: Choose two chromosomes. Transform them into traditional one-dimensional chromosomes (like the ones we used in class) by ordering the nodes in breadth-first order. Now that the chromosomes are in a traditional representation, use the standard algorithm for crossover that we talked about in class.

Which one is the better algorithm, and why? (10 points)

4. Consider the following situation in “blocks world”, where you have five blocks of interest.



Start State




Goal State

Based on this “blocks world”, answer the questions on the next page. In answering these questions, use the same predicates that we used in class (Clear and On), and use the same operators that we used in class (PutOn and PutOnTable). 

(a) Express the start state using first order logic. (4 points)

Assume that your goal state is given as
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(b) Start with the leftmost goal On(a,b). Give an example of a partial plan that STRIPS would produce to achieve this goal. (4 points)

(c) Next move to the second goal, On(b,c). What would the partial plan look like now? (4 points)

(d) Now add the third goal: On(c,d). Now what is the partial plan? (4 points)

(e) What about after the fourth goal, On(d,e)? (4 points)

5. Suppose that three floors of a dungeon each contain rooms with swords, gold, and wumpuses (wumpi?). No rooms are empty, and each room contains only one item. No room can contain both gold and a wumpus, for example. The distribution of these floors are as follows:

Floor 1: 11 rooms total. 2 have swords, 3 have gold, and 6 have wumpuses.

Floor 2: 9 rooms total. 4 have swords, 2 have gold, and 3 have wumpuses.

Floor 3: 10 rooms total. 3 have swords, 4 have gold, and 3 have wumpuses.

An agent randomly picks a floor to appear on, paying no attention whatsoever to the number of rooms on each floor.

(a) What is the probability that the agent will appear on Floor 1? (6 points)

Now that the agent has chosen a floor, the agent now randomly picks a room to appear in within that floor. On doing so, it finds a sword in the room it appears in.

(b) With this additional information, now what is the probability that the agent is on Floor 1? (12 points)

6. List three ways in which Prolog inherently violates being “pure” first order logic. (The fact that Prolog uses different notation from “mathematical” logic doesn’t count.) (12 points)
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  (2)
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