
 

 

Answer on Question #56215 – Math – Real Analysis 

Question 

 Prove by method of contradiction that α is an irrational number and ß is a rational number, then α+ß is 

an irrational number. 

Proof 

 Let 𝛼 be irrational and 𝛽 be rational. To strive for a contradiction, assume that 𝛼 + 𝛽 is rational. By 

definition of rational numbers, 𝛼 + 𝛽 =  
𝑚

𝑛
  for some  𝑚 ∈ ℤ, 𝑛 ∈ ℕ. Also, since 𝛽 is rational, 𝛽 =  

𝑚1

𝑛1
, 

for appropriate numbers 𝑚1 ∈ ℤ, 𝑛1 ∈ ℕ. But then 𝛼 =
𝑚

𝑛
−

𝑚1

𝑛1
=

𝑚∙𝑛1−𝑛∙𝑚1

𝑛∙𝑛1
  is a rational number, which 

contradicts with the assumption that 𝛼 is irrational.  
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