EXERCISES FOR CHAPTER 3 185

F3:  VxVy¥z(Rxx A ((Rxy A Ryz) = Rxz) A (Rxy = Ryx))
Fi: YxVyVz(Rxx = Rx %z Yy x27)
F5: VxVy(Rxy= —Ryx).

8. The language L consists of a single binary predicate symbol, R.

Consider the L-structure M whose base setisM ={ne€N:n>2}andin
which R is interpreted by the relation ‘divides’, i.e. R is defined for all integers
mand n > 2 by the condition: (m, n) € R if and only if m divides n.

(a) For each of the followin g formulas of L (with one free variable x), describe
the set of elements of M that satisty it.

Fi: VyRyx=x2>y)

Fp: VYyYz{((Ryx A Rzx) = (Ryz v Rzy))
Fy: VyVz(Ryx = (Rzy = Rxz))

Fy:  Vrdy3z(Rix = (Ryt A Rzy A =Rt7)).

(b) Write a formula Glx, v, z, t] of L such that for all a, b, c and d of M, the

structure M satisfies G[a, b, ¢, d] if and only if d is the greatest common
divisor of a, b and ¢.

(c) Let H be the following closed formula of .:
VxVsz((E]t(R.rx/\Rry)/\Elt(Rty/\th)) = JItVu(Rut = (RuxARuz))).

(1) Find a prenex form of H.

(2) Is the formula H satisfied in A7

(3) Give an example of a structure M’ — (M', R) such that when M is
replaced by M’ in the previous question, the answer is different,
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