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recursive bijection $f:\mathbb{N}\to\mathbb{N}$ with
$f(f(n))=n+1$ for all $n\in\mathbb{N}$. Question: There

exists a primitive recursive bijection
$f:\mathbb{N}\to\mathbb{N}$ with $f(f(n))=n+1$ for all

$n\in\mathbb{N}$. I know the above assertion is false, but I
can't prove this without a lot of work. One way of doing it is

by using the axiom of regularity. If I define a surjection
$\mu:\mathbb{N}\to\mathbb{N}$, where $\mu(n)=n+2$,
then $\mu$ must be primitive recursive. Now if I define $

u:\mathbb{N}\to\mathbb{N}$ by $$
u(n)=f(\mu(n))=\mu(n)+1,$$ then $ u$ is also primitive

recursive and can easily be shown to be a bijection. Also $
u(n)=f(\mu(n))=\mu(n)+1$, so $$f(f(\mu(n)))=\mu(n)+1=
u(n),$$ but $f$ cannot be primitive recursive. (Because $f$
must be defined on only finitely many values and we can't

make that observation with primitive recursive functions). Is
this a valid way of showing that the assertion is false? A:

This can be shown by induction. We have a surjection
$$\mu_0\colon\mathbb N\to\mathbb N,\qquad\mu_0(0)=0$$
and define inductively $f_0=\mu_0$ and $f_n=f_{n-1}\circ

f$ for $n>0$. We have that $f_0$ is a surjection, since
$f_0(0)=0$, and that $$\mu_0\circ f_0=\mu_0.$$ Now we

define $$\
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