Homework #4
Pp. 48 – 50

32. a)
Let P(x) be the predicate that x has fleas, and let the universe of discourse be dogs.  Original is \Ax P(x).  Negation is \Ex ~P(x): some dogs do not have fleas.

      b)
\Ex P(x) universal

P(x): x can add

           \Ax~P(x)

All horses can not add

d)Let P(x) be the predicate that x can speak French, and let the universe of discourse be monkeys.  Original is \Ax ~P(x).  Negation is \Ex P(x): There is a monkey that can speak French.

60. a)
\Ax (P(x) -> Q(x))
      b)
\Ex (R(x) ^ ~Q(x))
      c)
\Ex (R(x) ^ ~P(x))
      d)
yes

Pp. 58 – 59

4. a)
some students have taken some classes
    b)
some students have taken all classes
    c)
every student have taken some classes
8. a)
\Ex \Ey Q(x, y)

    d)
\Ay \Ex Q(x, y)

10. c)
\Ax \Ey  F(x,y)

      e)
\Ay \Ex F(x, y)

      f)
\Ax ~F(x, Fred) ^ \Ax ~F(x, Jerry) or equivalently  \Ax (~F(x,Fred) ^ ~F(x,Jerry))

      h)
\Ey \Ax ( F(x, y) ^  \Az (F(x, z)) -> z = x))

12. f)
\Ex ~I(x)

      g)
~\Ax I(x)

      l)
\Ex \Ey(x ≠ y ^ ~C(x, y) )
