CSCE 625

Homework #6

due: Tues, Nov 10, 2009

1. Represent the following information using a semantic network: “Bill’s car, which is a black sedan, is parked in the driveway of his house.”

Represent the same information using frames.
2. Translate the following sentences into first-order logic (using events and intervals): “If you keep driving a car without turning it off, it will eventually run out of gas.”  
Also define what it means for a car to run out of gas.

3.  Represent the following actions in Situation Calculus: 1) start a car, it has to have gas, and an agent has to have the key and be in the car, after which the engine will be running, 2) turning off the key of a stopped car causes the engine to cease to be running, 3) stepping on the gas peddle (accelerator of c) will cause a car whose engine is running to be moving, 4) stepping on the brake will cause the car to stop moving (but keep running).  Note that anything that is in a moving car (including the agent and the key) will also be moving as a side-effect.  
Include frame axioms to express the things not changed by these actions (e.g. in(A,B) has(A,B), moving(A), especially for other things A...).  There should be enough axioms to prove things like: after starting a car, driving, and stopping, the agent should still be in the car, with the key, and the car will still have gas...and the bell tower will still have 4 faces, and each face will still have 2 hands, and the bell tower will still be in College Station, and Rudder auditorium will still be in Rudder tower....
Prove that the keys k of a car c will be moving in some situation S, moving(k,S), from the following facts in the initial state ‘init’:


car(c), keys(k,c), agent(a)


in(a,c,init), has(a,k,init), has(c,gas,init)

(running(engine(c),init)
and show what actions are implied by the final binding for S.  Do the proof using back-chaining, represented as a proof tree (you may always ‘omniciently’ pick the right rules to apply at each step), and showing unifiers.
