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𝛼, 𝛽 ∈ ℕ 

 

given 

𝑎 ≝
𝛼

HCF(𝛼, 𝛽)
     (𝑎 ∈ ℕ) 

𝑏 ≝
𝛽

HCF(𝛼, 𝛽)
     (𝑏 ∈ ℕ) 

definitions 

⑴ HCF  
𝛼

HCF(𝛼, 𝛽)
,

𝛽

HCF(𝛼, 𝛽)
 = 1 

T             

{Theorem} 

⑵ HCF 𝑎, 𝑏 = 1 (𝑎, 𝑏 ∈ ℕ) 
T    

{definition of 𝑎 and 𝑏} 

⑶ CF 𝑎, 𝑏 = 2 
F     

{definition of HCF} 

⑷ 𝑎 has factor 2 ^ 𝑏 has factor 2 
F       

{definition of CF} 

⑸ 

𝑎 has factor 2 

⟺ 
 𝑎 = 2𝑐 (∃ 𝑐 ∈ ℕ) 

⟺ 
 𝑎2 = 4𝑐2 

⟺ 

𝑎2 has factor 2 

 

T F 

⑹ 

𝑏 has factor 2 

⟺ 
𝑏2 has factor 2 

⟺ 
𝑏2 = 2©   (∀ © ∈ ℕ) 

F  

{by ⑷ and ⑸(i)} 
 

⑺ 

𝑏2 = 2𝑐2 

⟺ 
 2𝑏2 = 4𝑐2 

F  

{special case of ⑹(iii)} 

 

⑻ 

2𝑏2 = 𝑎2  

 2 =
𝑎

𝑏
 

 2 =
𝛼

𝛽
 

⟺ 

⟺ 

F 

{by ⑸(iii) and ⑺(ii)} 

F 

{by ⑸(iv)} 

⑼  2 ≠
𝛼

𝛽
 

T  

{definition of ≠} 

⑽ 

∀ 𝛼, 𝛽 ∈  ℕ,  2 ≠
𝛼

𝛽
 

def
   

 2 ∈ ℙ 

T 

{by exact above 9 steps, ⑼ holds ∀ 𝛼, 𝛽 ∈ ℕ} 
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