First, note some basic properties of operator x:

axbx---xc+rx=(a+z)*x(b+x)* % (c+x)

T*xT =2x.

These can be easily proved.
For any rational number a and natural number n,

n(ax0)=nax(n—1)ax---*ax*0,

which is proved using mathematical induction: suppose it is true for n = k,
then

(k4+1)(a*x0) =k(a*x0)4+a=*0
=kax(k—1ax*x---*xax0+ax0
=(ka+ax0)x((k—1)a+a*x0)*---x(a+ax0)*(0+ax0)
= ((k+1)axka)* (kax (k—1)a)*---* (2a*a) * (a*0)
=(k+1axkax(k—1)a*---*x2ax*ax0.

Then,

n(ax0)+nax0=nax(n—1ax---xax0+nax*x0
=2nax*(2n —la*---*xax*0
= 2n(a x0)
~.na*0=n(a*0). Substituting a by £, it is derived that £ %0 = 2(1%0),

thus
g*x0=q(1%0)

for any positive rational number ¢ = . Let 7 = 1 % 0.
Sincet=1%x0=1%1%x0=1x%4,

, Ox(i—1)+1=0G—-1)yi+1 ifi>1
1 =
(1—i)x04+i=(@G—1)i+:¢ ifi<l

.t =1or 0. Thus, for any rational a and b where a > b:

(a—0b)+b=a=max(ab) ifi=1

b=(a—b)x0+b=
“r (a=0)= {b:min(a,b) ifi=0



