Logic  Quiz  

ICS171
Name___________   ID(if applicable)___________

  Do the best that you can on each question. No questions will be answered about the quiz questions. If you think a question is ambiguous, write your interpretation and answer your modified question.  Be reasonable.


Aristotle
384-322 B.C.

Aristotle syllogisms were first codification of  logical inference rules.
1. Translate from FOL into clausal form:

a) For all x, y  P(x,y) & Q(x,y)

          Ans:  { P(x,y),  Q(u,v}   standardize apart

b) There exists x such that P(x)

          Ans:   P(C)     introduce skolem constant C
c) Not for all x , P(x)

          Ans:   not P(C)    negation + skolem constant

d)  Not there exist x , P(x)

         Ans:       not P(x)   (implicit universal quantification)

In questions 2-4 translate the English into a) first order logic and then b) into clausal form.
2. Jack owns a dog.

         a)  FOL:     there exists x    Dog(x) and owns(Jack,x)

         b)  Clausal:   skolem constant D:    {Dog(D),  owns(Jack,D)}

3.   Horses are animals

       a)  FOL: For all x, Horse(x) implies Animal(x)

       b)  Clausal:       not Horse(x) or Animal(x)

4.  No horse is a bird
    a) Not  (  there exist x, Horse(x) implies Bird(x) )

       or   For all x,  Horse(x) implies not Bird(x).

    b)   Clausal:   not Horse(x) or not Bird(x).

5  Give the two resolutions of clause ( a) with clause (b). For each resolution note the substitution list.

   a)   Above(A,Table)

    b)   ~Above(x,y) or ~Above(y,z)  or Above(x,z)

a answer)    ~Above(A,z) or Above(A,Table)    {x/A, y,Table}
b answer)  ~Above(x,A)  or Above(x,Z)  {y/A, z/Table}

6. Translate clause b) from question 5 into a natural English sentence.

Answer: if x is above y and y is above z, then x is above z.

7.   Given the numbered clauses prove by refutation that R is true. Make a table listing the resolvents. Label all the new resolvents.
   e.g.                Clause #   clause #    Resolvent   newClause#

          Given clauses.

           1:  P

           2: not P or not Q or R,

          3: not S or Q 

          4: not T or Q.    
          5:   T  

          6:   not R    negation of clause to prove
          7  &   2      not P or not Q   8

          1  &   8      not Q                 9

           9  & 4       not T                 10

           10 & 5      empty              EUREKA

              R is true since it negation led to a contradiction.  

