Sample Problems for the Midterm Exam














Problem 1.
Translate into symbols the following statements, using quantifiers, variables and predicate symbols:

a)  
Not all students take both history and biology.

b) Every person who dislikes all vegetarians likes meat.

c) There is a woman who likes all men who are not vegetarians.

Problem 2.
Translate into symbols the following statements, using quantifiers, variables and predicate symbols:

a)  
A mushroom is poisonous only if it is purple.

d) No purple mushroom is poisonous.

e) No woman likes a man who does not like all vegetarians.

Problem 3.
Consider the following statements:

· if the maid stole the jewelry, then the butler wasn’t guilty.

· either the maid stole the jewelry or she milked the cows.

· if the maid milked the cows, then the butler got his cream.

-
therefore, if the butler was guity, then he got his cream.

a)  
Express these statements in the propositional calculus.

b) Express the negation of the conclusion in clause form.

c) Demonstrate that the conclusion is valid, using resolution in the propositional calculus.

Problem 4.

Translate into predicate logic the following statements:

The members of the Elm St. Bridge Club are Joe, Sally, Bill, and Ellen.

Joe is married to Sally.

Bill is Ellen’s brother.

The spouse of every married person in the club is also in the club.

The last meeting of the club was at Joe’s house.

From the facts given above, most people would be able to decide on the truth of the following additional statements:

The last meeting of the club was at Sally’s house

Ellen is not married.

Can you construct resolution proofs to demonstrate the truth of each of these statements given the five facts listed above? Do so if possible. Otherwise. Add the facts you need and then construct the proofs.

Problem 5.

Victor has been murdered, and Arthur, Bertram, and Carleton are suspects. Arthur says he did not do it. He says that Bertram was the victim's friend but that Carleton hated the victim. Bertram says he was out of the town the day of the murder, and besides he didn't even know the guy. Carleton says he is innocent and he saw Arthur and Bertram with the victim just before the murder. 
Assuming that everyone - except possibly for the murderer - is telling the truth, use resolution to solve the crime.

Problem 6.

Translate the following assumptions into statements in predicate calculus and transform them into clausal form.

A dragon is happy if all its children can fly.

Green dragons can fly.

A dragon is green if at least one of its parents is green and is pink otherwise.

Use resolution to show that (you have to add some obvious missing assumptions):

Green dragons are happy.

Childless dragons are happy.

