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Question 

 

 
(𝑦 + 𝑧)𝑝 − (𝑧 + 𝑥)𝑞 = 𝑥 − 𝑦 

 

 

Solution 

Compare with 𝑃𝑝 + 𝑄𝑞 = 𝑅  

𝑃 = 𝑦 + 𝑧, 𝑄 = −(𝑧 + 𝑥), 𝑅 = 𝑥 − 𝑦 

Consider Lagrange’s auxiliary equations 
𝑑𝑥

𝑃
=

𝑑𝑦

𝑄
=

𝑑𝑧

𝑅
 

𝑑𝑥

𝑦 + 𝑧
=

𝑑𝑦

−(𝑧 + 𝑥)
=

𝑑𝑧

𝑥 − 𝑦
=

𝑑𝑥 + 𝑑𝑦 + 𝑑𝑧

𝑦 + 𝑧 − 𝑧 − 𝑥 + 𝑥 − 𝑦
=

𝑑𝑥 + 𝑑𝑦 + 𝑑𝑧

0
 

𝑑𝑥 + 𝑑𝑦 + 𝑑𝑧 = 0 => 𝑥 + 𝑦 + 𝑧 = 𝑐1 

 
𝑑𝑥

𝑦 + 𝑧
=

𝑑𝑦

−(𝑧 + 𝑥)
=

𝑑𝑧

𝑥 − 𝑦
=

𝑥𝑑𝑥 + 𝑦𝑑𝑦 − 𝑧𝑑𝑧

𝑥𝑦 + 𝑥𝑧 − 𝑦𝑧 − 𝑥𝑦 − 𝑥𝑧 + 𝑦𝑧
=

𝑥𝑑𝑥 + 𝑦𝑑𝑦 − 𝑧𝑑𝑧

0
 

𝑑(𝑥2 + 𝑦2 − 𝑧2) = 0 => 𝑥2 + 𝑦2 − 𝑧2 = 𝑐2 

 

General solution is 

𝐹(𝑥 + 𝑦 + 𝑧, 𝑥2 + 𝑦2 − 𝑧2) = 0 

Answer:  𝐹(𝑥 + 𝑦 + 𝑧, 𝑥2 + 𝑦2 − 𝑧2) = 0. 
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