MATH 457: Mathematical Logic
Homework # 4

February 14, 2005

SOLUTIONS

Consider the following sentences:
1. Vx Rxx
2. Vo Rxx

Va Vy (Rxy = Ryx)

Va Vy (Rxy = — Ryx)

oo W

VaVyVz ((Rzy A Ryz) = Rxz)
6. Vo Jy Rxy

Which of subsets of this set of sentences are satisfiable? Verify your claims by
exhibiting appropriate structures. Use the simplest possible structures.

Solution.
1,3,5,6 is satisfiable: Uy = {1}, Ryr = {(1,1)}.
2,3,4,5 is satisfiable: Upy = {1}, Ryp = { }.
2,3,6 is satisfiable: Uy = {1,2}, Ry = {(1,2),(2,1)}.
2,4,5,6 is satisfiable: Uy = {1,2,3,...}, Ry = <.
These are the only maximal satisfiable sets, because:
1,2 is not satisfiable.
1,4 is not satisfiable.
2,3,5,6 is not satisfiable.
3,4,6 is not satisfiable.

Note: 4,5,6 is not satisfiable in any finite domain.



