EDAA40 Exercises 8 quantificational logic

Exercises 8 — quantificational logic

1.

As we saw in the lecture on quantificational logic, 3xVyRxy always implies VxJdy Rxy for any
relation R. The converse, however, is not necessarily the case: Vx3dy Rxy does not always mean that

JaxVyRaxy is true.

Define a binary relation R over a non-empty universe D (that you also need to define) such that

VxdyRzy is true, and JzVyRzy is false.
Hint: Keep in mind that the V and 3 operators are quantified over D.

D= {a, b}

R

{(a, a), (b, b)}

2019 vt2 1



EDAA40

Exercises 8

quantificational logic

2.

True or false?

1. VzeR (2% >0)
2. Vz€R (3n € N (2™ > 0))
3. JaeR (Vz € R (azx = z))
4. ¥X € P(N) (X CR)
( ( )
6. 3X € P(N) (Vn € N (# )
7. VX e P(N) (3n € Z (#X =n))
8. VneZ (3X € P(N) (#X =n))
( ( )

9. Vne N (IX € P(N) (#X =n
10.VYm € Z (In € Z (m =n + b))
(m

11.3m e Z (Y\n € Z (m =n+15))

122.3n € {keN:k>2} (a,b,c € NT (a" +b" = "))

1B.Vz,yeR (z<y—ImeR (x <m<y))
14. Ja,b,c € {0,1} (aA(bAc) = (aAb)Ac)
15.Va,b,c € {0,1} (aA(bAc) = (aAb)Ac)
16.3a € R (Vz,y € R (ax = y))

17.Vz,y € R (Ja € R (az = y))

1

true

true

true

true

true

true

pOBER

true
true
(_true)
< true )
true
true
< true )
< true )

true

true

true

(false)

false
false
false
false
false

false

pb

false
false
false
false

alse

b6

false
false
false

alse

il

false

I would not ask this one in an exam, but perhaps you recognize it. If not, look up “Fermat’s last theorem”.
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