
 

 

Answer on Question #66339 – Math – Differential Equations 
 

Question 
Find the equation of the integral surface of the differential equation 
 

(𝑥2 − 𝑦𝑧)𝑝 + (𝑦2 − 𝑧𝑥)𝑞 = 𝑧2 − 𝑥𝑦 
 
which passes through the line 𝑥 = 1, 𝑦 = 0. 
 

Solution 
 

The equation of characteristics: 
 

𝑑𝑥

𝑥2 − 𝑦𝑧
=

𝑑𝑦

𝑦2 − 𝑧𝑥
=

𝑑𝑧

𝑧2 − 𝑥𝑦
 

 
Then 
 

𝑥̇ − 𝑦̇ = 𝑥2 − 𝑦2 + 𝑧(𝑥 − 𝑦) = (𝑥 − 𝑦)(𝑥 + 𝑦 + 𝑧); 
 

𝑧̇ − 𝑥̇ = 𝑧2 − 𝑥2 + 𝑦(𝑧 − 𝑥) = (𝑧 − 𝑥)(𝑥 + 𝑦 + 𝑧); 
 

𝑧̇ − 𝑦̇ = 𝑧2 − 𝑦2 + 𝑥(𝑧 − 𝑦) = (𝑧 − 𝑦)(𝑥 + 𝑦 + 𝑧); 
 

𝑑(𝑥−𝑦)

𝑑(𝑧−𝑥)
=

𝑥−𝑦

𝑧−𝑥
; 

 
𝑑(𝑥−𝑦)

𝑥−𝑦
=

𝑑(𝑧−𝑥)

𝑧−𝑥
; 

 
ln|𝑥 − 𝑦| = ln|𝑧 − 𝑥| + ln 𝑐1; 

 

𝑐1 =
𝑥−𝑦

𝑧−𝑥
. 

 
In the same manner 
 

𝑑(𝑥−𝑦)

𝑑(𝑧−𝑦)
=

𝑥−𝑦

𝑧−𝑦
; 

 



 

 

𝑑(𝑥−𝑦)

𝑥−𝑦
=

𝑑(𝑧−𝑦)

𝑧−𝑦
; 

 
ln|𝑥 − 𝑦| = ln|𝑧 − 𝑦| + ln 𝑐2; 

 

𝑐2 =
𝑥−𝑦

𝑧−𝑦
; 

 
𝑑(𝑧−𝑥)

𝑑(𝑧−𝑦)
=

𝑧−𝑥

𝑧−𝑦
; 

 
𝑑(𝑧−𝑥)

𝑧−𝑥
=

𝑑(𝑧−𝑦)

𝑧−𝑦
; 

 
ln|𝑧 − 𝑥| = ln|𝑧 − 𝑦| + ln 𝑐3; 

 

𝑐3 =
𝑧−𝑥

𝑧−𝑦
. 

 
For 𝑥 = 1, 𝑦 = 0 : 

𝑐1 =
1

𝑧−1
  ;    𝑐2 =

1

𝑧
   ;   𝑐3 =

𝑧−1

𝑧
. 

 
There are infinitely many solutions 
 

𝑧 = 𝑐;    𝑐 is an arbitrary real constant. 
 
Answer: 𝑧 = 𝑐;  𝑐 is an arbitrary real constant. 
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