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Right angles and reflection of a point through a line 

 

Definition of a right angle: 

8.1. 𝑅𝑎𝑏𝑐 ↔ 𝑎𝑐 ≡ 𝑎𝑆𝑏(𝑐) 

 

Characteristics of right angles 

8.2 𝑅𝑎𝑏𝑐 → 𝑅𝑐𝑏𝑎 

8.3 𝑅𝑎𝑏𝑐 ∧ 𝑎 ≠ 𝑏 ∧ 𝐶𝑜𝑙𝑏𝑎𝑎′ → 𝑅𝑎′𝑏𝑐 

8.4 𝑅𝑎𝑏𝑐 → 𝑅𝑎𝑆𝑏(𝑐) 

8.5 𝑅𝑎𝑏𝑏 

8.6 𝑅𝑎𝑏𝑐 ∧ 𝑅𝑎′𝑏𝑐 ∧ 𝐵𝑎𝑐𝑎′ →  ________________ 

 

8.10 𝑅𝑎𝑏𝑐 ∧ (𝑎𝑏𝑐) ≡ (𝑎′𝑏′𝑐′) → 𝑅𝑎′𝑏′𝑐′ 

 

 

 

 

 

 

 

 

Right angles between lines: 

 

8.11.  𝐴 ⊥𝑥 𝐴′: ⟺ 𝐿𝑛𝐴 ∧ 𝐿𝑛𝐴′

∧ 𝑥 ∈ 𝐴 ∧ 𝑥 ∈ 𝐴′
∧ ∀𝑢∀𝑣: (𝑢 ∈ 𝐴 ∧ 𝑣 ∈ 𝐴′ → 𝑅𝑢𝑥𝑣)
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Theorem of the perpendicular 

8.18   ¬𝐶𝑜𝑙𝑎𝑏𝑐 → ∃! 𝑥 [𝐶𝑜𝑙𝑎𝑏𝑥 ∧ 𝑎𝑏 ⊥ 𝑐𝑥] 
 

 

 

 

 

 

 

 

Middle points: 

10.1 𝑀(𝑎𝑏) = 𝑥𝑀𝑎𝑥𝑏 

 

Reflection of a point through a line 

10.3. 𝑆𝐴𝑝 = 𝑆𝐴(𝑝): = 𝑝′[𝑀(𝑝𝑝′) ∈ 𝐴 ∧ (𝐴 ⊥ 𝑝𝑝′ ∨ 𝑝 = 𝑝′)] 

𝑆𝑎𝑏: = {
𝑆𝐿(𝑎𝑏) if 𝑎 ≠ 𝑏

𝑆𝑎 if 𝑎 = 𝑏
 

 

 

 

 

 

10.10.   𝐿𝑛𝐴 → 𝑝𝑞 ≡ 𝑆𝐴(𝑝)𝑆𝐴(𝑞) 
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Theorem 8.6 

Sketch the conditions of theorem 8.6 and try to find out the conclusion. 



  8 . 1 .   R a b c ↔ a c ≡ a   S  b ( c )


  R a b c → R c b a


  R a b c ∧ a ≠ b ∧ C o l b a   a ′ → R a ′ b c


  R a b c → R a   S  b ( c


  R a b b


  R a b c ∧ R   a ′ b c ∧ B a c   a ′ →   _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _


  R a b c ∧ ( a b c ) ≡  (   a ′   b ′   c ′ ) → R a ′ b ′ c ′


     8 . 11 .     A  ⊥  x   A ′ : ⟺ L n A ∧ L n A ′   ∧ x ∈ A ∧ x ∈ A ′   ∧ ∀ u ∀ v :  ( u ∈ A ∧ v ∈ A ′ → R u x v )


      ¬ C o l a b c → ∃ ! x    [ C o l a b x ∧ a b ⊥ c x ]


  M  ( a b ) = x M a x b


    S  A p =   S  A  ( p ) : = p ′  [ M  ( p p ′ ) ∈ A ∧  ( A ⊥ p p ′ ∨ p = p ′ ) ]


    S  a b : =  {      S  L  ( a b )  if  a ≠ b     S  a  if  a = b


  10 . 10 .     L n A → p q ≡   S  A  ( p )   S  A  ( q )

