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1 Question

De�ne a binary property p(x, y) over natural numbers su
h that we have both

1. ∀x ∈ N.∃y ∈ N.p(x, y)

2. ¬∃y ∈ N.∀x ∈ N.p(x, y)

Provide a de�nition for p, and a proof for the above 
laims.

1.1 Answer

There are some possible way to de�ne p(x, y).

p(x, y) =

{

true if x = y

false otherwise

In this 
ase I have de�ned that the fun
tion returns true i� the two numbers

are equal.

Proof:

1. The �rst statement says that for all x, exists a y su
h that the property

is true. So, given the x value, always exists an element that is equal to it in N,

for instan
e x.

2. The se
ond statement says that does not exist a y su
h that for all x the

property is true. This is true be
ause we 
annot �nd an element in N su
h that

it is equal to every other elements in N. In parti
ular, if su
h y exists, it means

that exists two (a
tually all but we 
an use only 2) di�erent numbers that are

equal to the same y, so take x1, x2 ∈ N with x1 6= x2, x1 = y, x2 = y but in this


ase it must be that x1 = x2 that is a 
ontradi
tion.
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