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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

RZ: p is required to be a property over natural numbers

p(x, y) =

{

x = y, y ∈ N

x = ⌊y⌋ , y /∈ N

Proof:

Let assume we have two sets of numbers su
h that x ∈ N and y ∈ R, and we

would like to �nd some binary property that maps x to y and vi
eversa by the

binary equality operator, in su
h a way that the two 
ondition holds.

• for all x ∈ N, there exist a y ∈ R su
h that x = y , and 1 holds sin
e

N ⊂ R.

• assumey /∈ N(be
ausey ∈ R ), if we take⌊y⌋ (the �oor fun
tion of y), we

still have an equality with all values of x, therefore 2 holds. RZ: this does

not prove 2
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