Challenge Problem 3

—(g=1)

roblem: Let g be an integer. Prove that if f(x :x%,f’x =Lz
Probl L b P hat if f 7

Solution: Remember the algebraic formula
(57 —t9) = (s —t)(s9 1+ 87 2t 4 ... £ st 2 4971,
If we substitute = for s and av for t, we get

(:cfa):(:c%fa%)(xT +2'Tat .. +zia’T +a 7).

Now we can use (1) to get

f'(x) = lim

T—a (,1;% — a%)(ng +xa

This becomes

f'(z) = lim — — — —.
r—a (qul tzeat . tziat —&—aqu)

—(a—=1)

Evaluating the limit, we get f/(x) = —=, or f'(z) = %m a
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