1.2.extra.2 Let f be a function defined on the real numbers with values in the real
numbers such that f o f(x) = x® —2x* + 2x for each x real, and such that f (0) = 0. Show
that f is injective. Find the value of f ().
Proof of exercise 1.2.extra.2:

fof(x)=x®-2x*+2x:
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Clearly, this function is injective. Thus, by 1.2.extra.1, since f o f is injective, it
follows that f is also injective.

fofof()=f()°-2f)2+2f() by definition of f o f(x)
fofof()=fo®—201)%+2)=F() by definition of fo f(x)
=fM)=fQ°-2fD)>*+2fQ) transitivity of “="

=0=f@Q)°-2fQ)°+f(Q)

=0=fQIfQ*-2fQ)+1]

=0=1OIfO-If@)-1]

Thus, either f(1)=00r f(1)-1=0=1f (@) =1

Since f(0) = 0and since f is injective, it follows that f (1) = 0. Thus, it must be
the case that f (1) =1



