Show that there does not exist  a function 
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SOLUTION:

Let´s determine the possible values of x so that  f ( f (x)) = x:
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 of x = – 1.

Now, the values so that  
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But  2 and  –1 must be roots of this equation since 
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Factoring, we obtain:


[image: image9.wmf]2

(2)(1)(1)0

xxxx

-++-=



[image: image10.wmf]1515

(2)(1)0

22

xxxx

æöæö

-+--

Û-+--=

ç÷ç÷

ç÷ç÷

èøèø


So the unique values so that 
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 are 2, –1, 
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Consider the values 
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	For 
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Consider the possible values of f(x): since 
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 could only be 2, –1, 
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In fact,, if 
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 Absurd, because we have
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	If f(x) = 2, since f (f (2)) = 2, then f( f ( f (x))) = 2,          

so f(2) = 
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, absurd.

If f(x) = –1, analogously to f(x) = 2 we arrive at an absurd..

If f(x) = 
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, the possible values for  f( f(x)) are 
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, 2 or –1.
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	If f (f (x)) = 
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, then x = f (f (x)), absurd.

If f (f (x)) = 
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Thus 
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absurd.

If f ( f(x)) = 2,  f ( f (f ( f (x)))) = 2 ( 2 = 
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, absurd.

If f ( f(x)) = –1,  f ( f ( f ( f (x)))) = –1 ( –1 = 
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, absurd.

Since in any case f(f(x)) = x2 – 2 it´s absurd, there are no functions f in these conditions.
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