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𝑥2 +  𝑦2 =  𝑧2 +  𝑤2.   
𝐸𝑛 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑟𝑖𝑠𝑒𝑟𝑒𝑡 𝑙ø𝑠𝑛𝑖𝑛𝑔 𝑎𝑓 𝑑𝑒𝑛 𝐷𝑖𝑜𝑓𝑎𝑛𝑡𝑖𝑠𝑘𝑒 𝑙𝑖𝑔𝑛𝑖𝑛𝑔 𝑜𝑣𝑒𝑛𝑓𝑜𝑟. 

Indledende bemærkning.  𝑈𝑑𝑙𝑒𝑑𝑛𝑖𝑛𝑔𝑒𝑛 𝑏𝑎𝑠𝑒𝑟𝑒𝑠 𝑝å  

(§): 𝑥2 + 𝑘2 = 𝑦2 ⇔ 𝑦2 − 𝑥2 = 𝑘2, 𝑚𝑒𝑑 𝑥 = 𝑝 𝑜𝑔 𝑦 = 𝑝 + 𝑞 𝑓å𝑠 𝑘2 = 2𝑝𝑞 + 𝑞2 

(§§): (𝑛, 𝑚) ∈ ℤ2 ∧ 𝑛𝑚 ≡ 0 𝑀𝑜𝑑(𝑖) ⟹ ∃(𝑡, 𝑢) ∈ ℕ2: 𝑖 = 𝑡𝑢 ∧ 𝑡 > 1 ∧ (𝑛 ≡ 0 𝑀𝑜𝑑(𝑡) ∨ 𝑚 ≡ 0 𝑀𝑜𝑑(𝑡)).  

𝑥2 + 𝑦2 =  𝑧2 +  𝑤2 ⟺ 𝑥2 +  𝑦2 − 𝑧2 =  𝑤2  

𝑥2 + 𝑦2 −  𝑧2 𝑒𝑟 𝑘𝑣𝑎𝑑𝑟𝑎𝑡𝑡𝑎𝑙 ⇔ ∃𝑖 ∈ ℤ: 𝑦2 −  𝑧2 = 2𝑥𝑖 + 𝑖2 ⇔ (𝑦 + 𝑧)(𝑦 −  𝑧) = 2𝑥𝑖 + 𝑖2, 𝑗𝑓. (§). 

(𝑦 + 𝑧)(𝑦 −  𝑧) = 2𝑥𝑖 + 𝑖2 ⟹ ∃(𝑡, 𝑢, 𝑟) ∈ ℤ3: 𝑖 = 𝑡𝑢 ∧ 𝑡 > 1 ∧ (𝑦 + 𝑧 = 𝑡𝑟 ∨ 𝑦 − 𝑧 = 𝑡𝑟), 𝑗𝑓(§§). 

𝑖 = 𝑡𝑢 (&). 𝐷𝑒𝑡 𝑠𝑒𝑠 𝑎𝑡 𝑖 ≡ 1 𝑀𝑜𝑑(2) ⟹ 𝑡 ≡ 1 𝑀𝑜𝑑(2) ∧ 𝑢 ≡ 1 𝑀𝑜𝑑(2).  (&&)  

𝐻𝑣𝑖𝑠 𝑖 𝑒𝑟 𝑒𝑡 𝑝𝑟𝑖𝑚𝑡𝑎𝑙 𝑠æ𝑡𝑡𝑒𝑠 𝑢 = 1 𝑜𝑔 𝑡 = 𝑖. 𝐷𝑎 𝑒𝑟 2𝑥𝑖 = 2𝑡𝑢 𝑜𝑔 

(𝑦 + 𝑧)(𝑦 −  𝑧) = 2𝑥𝑖 + 𝑖2 ⇔  𝑦2 −  𝑧2 − 𝑡2𝑢2 = 2𝑡𝑢𝑥.   𝐷𝑒𝑟 𝑜𝑝𝑑𝑒𝑙𝑒𝑠 𝑖 𝑡𝑜 𝑡𝑖𝑙𝑓æ𝑙𝑑𝑒.  

𝑨: 𝒚 + 𝒛 = 𝒕𝒓 ⟹ 𝒛 = 𝒕𝒓 − 𝒚.         𝑩: 𝒚 − 𝒛 = 𝒕𝒓 ⟹ 𝒛 = 𝒕𝒓 + 𝒚.          

𝐴: 𝐷𝑎 𝑒𝑟 

(𝑦 + 𝑧)(𝑦 −  𝑧) = 𝑡𝑟(𝑦 − 𝑧) = 2𝑥𝑖 + 𝑖2 (&&&)  

2𝑡𝑢𝑥 = 𝑦2 −  𝑧2 − 𝑡2𝑢2 = 𝑦2 − (𝑡𝑟 − 𝑦)2 − 𝑡2𝑢2 = −𝑡2𝑟2 + 2𝑡𝑟𝑦 − 𝑡2𝑢2 = 𝑡(−𝑡𝑟2 + 2𝑟𝑦 − 𝑡𝑢2)   

2𝑡𝑢𝑥 = 𝑡(−𝑡𝑟2 + 2𝑟𝑦 − 𝑡𝑢2) ⇔ 𝑥 =
−𝑡𝑟2+2𝑟𝑦−𝑡𝑢2

2𝑢
, 𝑑𝑎 𝑒𝑟 𝑥 =

−𝑡𝑢

2
+

𝑟(2𝑦−𝑡𝑟)

2𝑢
   

𝐷𝑒𝑟 𝑠ø𝑔𝑒𝑠 𝑒𝑡 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑟𝑖𝑠𝑒𝑟𝑒𝑡 𝑦 ∈ ℤ 𝑠å 𝑥 ∈ ℤ . 𝑂𝑝𝑑𝑒𝑙𝑖𝑛𝑔 𝑖 𝑡𝑖𝑙𝑓æ𝑙𝑑𝑒 

𝐴1: 𝑖 ≡ 1 𝑀𝑜𝑑(2) 𝑜𝑔 𝐴2: 𝑖 ≡ 0 𝑀𝑜𝑑(2).   

𝑨𝟏: 𝒊 ≡ 𝟏 𝑴𝒐𝒅(𝟐).   

𝑖 ≡ 1 𝑀𝑜𝑑(2) ⟹ 𝑡 ≡ 1 𝑀𝑜𝑑(2) ∧ 𝑢 ≡ 1 𝑀𝑜𝑑(2) ∧ 𝑟 ≡ 1 𝑀𝑜𝑑(2), 𝑗𝑓. (&&) 𝑜𝑔 (&&&) 

𝐿𝑎𝑑 𝑦 =
𝑡𝑟+𝑠𝑢

2
 𝑚𝑒𝑑 𝑠 ≡ 1 𝑀𝑜𝑑(2), 𝑑𝑎 𝑒𝑟 𝑥 =

−𝑡𝑢

2
+

𝑟(2𝑦−𝑡𝑟)

2𝑢
=

−𝑡𝑢

2
+

𝑟(𝑡𝑟+𝑠𝑢−𝑡𝑟)

2𝑢
=

𝑠𝑟−𝑡𝑢

2
   

𝑧 = 𝑡𝑟 − 𝑦 = 𝑡𝑟 −
𝑡𝑟 + 𝑠𝑢

2
=

𝑡𝑟 − 𝑠𝑢

2
 

𝑤2 = 𝑥2 + 𝑦2 −  𝑧2 = (
𝑠𝑟−𝑡𝑢

2
)

2
+ (

𝑡𝑟+𝑠𝑢

2
)

2
− (

𝑡𝑟−𝑠𝑢

2
)

2
=

1

4
(4𝑡𝑟𝑠𝑢 + 𝑠2𝑟2 + 𝑡2𝑢2 − 2𝑡𝑟𝑠𝑢)  

𝑤2 =
1

4
(𝑠2𝑟2 + 𝑡2𝑢2 + 2𝑡𝑟𝑠𝑢) =

1

4
(𝑠𝑟 + 𝑡𝑢)2 ⟹ 𝑤 =

𝑠𝑟 + 𝑡𝑢

2
 

𝑇𝑖𝑙𝑓æ𝑙𝑑𝑒 𝐴1 𝑟𝑒𝑠𝑢𝑙𝑡𝑒𝑟𝑒𝑟 𝑑𝑒𝑟𝑓𝑜𝑟 𝑖 𝑛𝑒𝑑𝑒𝑛𝑠𝑡å𝑒𝑛𝑑𝑒 𝑙ø𝑠𝑛𝑖𝑛𝑔. 

𝑥 =
𝑠𝑟 − 𝑡𝑢

2
  , 𝑦 =

𝑡𝑟 + 𝑠𝑢

2
, 𝑧 =

𝑡𝑟 − 𝑠𝑢

2
 , 𝑤 =

𝑠𝑟 + 𝑡𝑢

2
 



II 
 

 
𝑥2 + 𝑦2 =  𝑧2 +  𝑤2.  𝑃𝑎𝑟𝑎𝑚𝑒𝑡𝑟𝑖𝑠𝑒𝑟𝑒𝑑𝑒 𝑙ø𝑠𝑛𝑖𝑛𝑔𝑒𝑟. 

𝐻𝑒𝑖𝑛𝑒 𝑆𝑡𝑟ø𝑚𝑑𝑎ℎ𝑙, 24 − 10 − 2025. 

 

Verificeret i GeoGebra↓↓↓ 

 

 

 

 

 

 

 

 

 


