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s injective function.

Lemma. Function ¢:Z=N, g(z)= {QI z >0

—2x+1z =0
Proof of Lemma

Let g(z)=g(y)=a for some integers z,y,a. a can be even or odd number.

i) @ is even: z and y must be positive. g(z)=g(y) vields 2z =2y, thus z=7y.

ii) a is odd: # and y must not be positive. From ¢(z)=g¢(y), —2z+1=—2y+1, and
T =1.

Therefore, g is injective.

Let h:R*>N,h(z,y) be defined as the least positive number N that satisfies
| Nzl = L Ny] or 1if 2=y, and define f as

1 T=y=2z
5 T=YF 2

ohlwu) s g9t Lah(ew) 1) Oherwise

then f is a function from R*® to N. I will prove that f(z,y,2)= f(y,z,w) then
z=y=z=w. There are only four kinds of values f(z,y,z) can have.

D) fla,y,2)=f(y,z,w)=1: Obviously z=y=2=w.

i) flzyy,2)=f(y,2z,w)=5: From f(z,y,2)=5, y=z and from f(y,z,w)=5, y==z.
Contradiction.

i) flx,y.2)=fly,z,w)=7: From f(z,9,2)=7, y=2 and from f(y,z,w)=7, y= z.
Contradiction.

i) flz,y,2) = f(y,z,w)=2"x3" for some positive numbers «,3:

Note that z #y and y # 2, so always Ll zh(z,y)! # lyh(z,y)] this case.

Because oh(ey) s go(Lahlay) 1) — ghly.2) o go(Lyh(y.2) 1) hiz,y)=h(y,z) and
g(Llzh(z,y) ) )=g(Lyh(y,z)]) and by Lemma, | zh(z,y)l = Lyh(y,z)! . Therefore,
Lzh(z,y) ) = Lyh(z,y) ] .

We already showed | zh(z,y)] # Lyh(z,y) !, and it is contradiction.

By i) ~ iv), f is the function that satisfies the condition of the problem.



