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Ler S = {rn|n ∈ N}. Let’s assume that x = 0.a1,1a2,2 · · · is a rational
number. Then, ∃ a minimum N ∈ N and ∃T ∈ N s.t ai,i = ai+T,i+T ∀i > N .
Now, define a sequence {xn} s.t xn = 0.b1,1b2,2 · · ·
where

bi,i =


0 ai,i 6= 0, i ≤ N + n
1 ai,i = 0, i ≤ N + n
2 ai,i 6= 2, i > N + n
3 ai,i = 2, i > N + n

It is easy to see that xn’s are all rational numbers.
Morevoer, xn /∈ S for all n ∈ N. But, It is contradiction. Since, S contains all
rational numbers except finitely many raional numbers.
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