Proof of rational root theorem: Suppose a,z" +a,_12" ' +---+a1x+ag = 0 with a,, # 0
and a; € Z. Suppose x is a rational root and z = §. Because all fractions can be in lowest
terms, let’s suppose it is, i.e. that the greatest common divisor of p and ¢ is 1. So,
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Multiply thru by ¢" to clear ¢s. This yields
0= a,p" + an1p" tq+ - ar1pg" "t + apg" =0

Isolate the last term. p divides the rest, so p | agq”, since ged(p,q) = 1, p | ag. Isolate the
first term. ¢ divides the rest, so ¢ | a,p™, since ged(p,q) = 1, q | a,, and p and ¢ are as
desired.



