CS475 – Artificial Intelligence I

Test 2 – 1 hour 20 minutes

Name:

Remark:  There are 22 points (20 regular and 2 bonus points) which account for 22 percentiles of the total grade. 

1. (6 points) Translate the following English sentences to first order logic sentences:

· Lazy students like only easy courses.

· Science courses are hard.

· All the courses on the XYZ-department are easy.

· X001 is a XYZ-course.

· S001 is a science course.

· Mystery is a lazy student.

(It is a good idea to list the predicates with their intended meaning that you will use.)

Predicates:

· Lazy(X) – X is lazy

· Science(X) – X is a science course

· XYZ(X) – X is a course on the XYZ-department

· Hard(X) – X is a hard course     
((Hard(X) will be used to say that X is easy)

· Student(X) – X is a student

· Like(X,Y) – X likes the course Y

Translation:

[1] Lazy(X) & Student(X) ( (Like(X,Y) ( ( Hard(Y))

[2] Science(X) ( Hard(X)

[3] XYZ(X) ( ( Hard(X)

[4] XYZ(X001)

[5] Science(S001)

[6] Lazy(Mystery) & Student(Mystery)

2. (4 points) Given the sentences in the first question, use resolution to prove that

· Mystery likes X001.

· Mystery does not like S001.

(Show the proof steps)

Translating to CNF:

[7] (Lazy(X) ( (Student(X) ( (Like(X,Y) (  (Hard(Y)
(from 1)

[8] (Lazy(X) ( (Student(X) ( Like(X,Y) (  Hard(Y)

(from 1)

[9] (Science(X) ( Hard(X)

[10] (XYZ(X) ( ( Hard(X)

Proof of Like(Mystery,X001):    

[11] Like(Mystery,Y) (  Hard(Y)

([6]+[8])

[12] (Hard(X001)



([10]+[4])

[13] Like(Mystery,X001)


([11]+[12])

[14] (Like(Mystery,X001)

(Added  to the set of axioms !!!)

[15] (




(contradiction)


[15]     proves that [1]-[6] entails Like(Mystery,X001).

Proof of (Like(Mystery,S001):    

[16] (Like(Mystery,Y) (  (Hard(Y)
([6]+[7])

[17] Hard(S001)



([9]+[5])

[18] (Like(Mystery,S001)


([16]+[17])

[19] Like(Mystery,S001)


(Added  to the set of axioms !!!)

[20] (




(contradiction)


[20]     proves that [1]-[6] entails (Like(Mystery,S001).

3. (4 points) Unify the following pairs of atoms! Either show their most general unifiers or explain why the will not unify?  

· p(X,Y) and p(a,Z)   - yes, {X/a, Y/Z}

· p(f(X,g(X)),g(g(Y))) and p(f(g(X),V),g(Y)) – no, because the first disagreement set is {X, g(X)}. Both terms, X and g(X), contain the variable X. Thus, they cannot be unified. So, the two terms cannot be unified.

4. (8 points) Represent the following information in situation calculus: The room was dark. He went in, turn on the light and left. Make sure that your axioms entail the following atom

· Holds(InRoom, Do(Turn, Do(Enter, S0)))
· Holds(Light_On, Do(Turn, Do(Enter, S0)))
· Holds((InRoom, Do(Leave, Do(Enter, S0)))
(You do not need to present the proof for the above conclusions. Just make sure that your axioms are capable of proving them. A reminder: It is a good idea to start with the questions: ‘What are the actions/fluents?’ and what are the effects of actions? Then, write axioms describing the initial situation.)

Actions: Enter, Leave, Turn

Fluents: InRoom, Light_On

Executability condition:

Poss(Enter, s) ( Holds((InRoom, s)

Poss(Leave, s) ( Holds(InRoom, s)

Poss(Turn, s) ( Holds(InRoom, s)

Effect axioms:

Poss(Enter, s) ( Holds(InRoom, Do(Enter,s))

Poss(Leave, s) ( Holds((InRoom, Do(Leave,s))

Poss(Turn, s) ( Holds(Light_On, Do(Turn,s))

Successor state axioms:

Holds(InRoom, Do(a,s)) ( a = Enter ( (Holds(InRoom, s) & a ( Leave)

Holds(Light_On, Do(a,s)) ( a = Turn ( Holds(Light_On, s)  

Initial situation:

Holds((InRoom, S0)

Holds((Light_On, S0)

