53 is irrational
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Prove 5"3 is irrational

Proof: For the sake of contradiction assume 5/3 is rational. If 51/3 is rational

then,
51/3 — /4

q
where p, q € Z and g # 0 and there are no common factors between p and q.



Prove 5"3 is irrational

Proof: For the sake of contradiction assume 5!/3 is rational. If 51/3 is rational

then,
51/3 — /4

q
where p, q € Z and q # 0 and there are no common factors between p and q.

So we have,
5'/3¢ =p
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So we have,
53¢ =p

53 = p3
Thus, 5 | p and p = 5x for x € Z. Therefore we have,
5¢° = (5z)°

5¢° = 12523
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So we have,
5% =p

53 = p3
Thus, 5 | p and p = 5x for x € Z. Therefore we have,
5¢° = (5z)°

5¢° = 125z°

However, this means ¢ has to be divisible by 5. Hence we have a contradic-
tion since we stated that p and ¢ have no common factors. Therefore, 5/3 is
irrational.



Prove 5"3 is irrational

Proof: For the sake of contradiction assume that 5'/3 = ¢. So
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Let p1,...,pr be all of the primes that divide either a or b. (We do not know
or care if 5 is one of the p;’s.) Then by Unique factorization there is a unique
ai,...,ar and by, ..., by, such that

— a1 ar,
a_pl pL

b b
b= pbt ... pok
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——0 ;| ar,
a = P Py
_ b br
=g Ty

So

3b 3b 3a 3a
5p1 1...pLL :pl 1...pLL.

Let LHS be the number of times 5 appears on the left. LHS =1 (mod 3).
Let RH S be the number of times 5 appears on the right. RHS =0 (mod 3).
Since LHS = RH S, we have a contradiction. 9



