
Answer on Question #40487 – Math - Differential Calculus 

We have 

𝜑(𝑥2 + 𝑦2 − 𝑧2, 𝑥 + 𝑦 + 𝑧) = 0 

or the equations 

𝑥2 + 𝑦2 − 𝑧2 = 𝑐1, 

𝑥 + 𝑦 + 𝑧 = 𝑐2. 

By differentiating we get 

𝑥𝑑𝑥 + 𝑦𝑑𝑦 − 𝑧𝑑𝑧 = 0, 

𝑑𝑥 + 𝑑𝑦 + 𝑑𝑧 = 0 

or the equations of the form 

𝑥𝑃 + 𝑦𝑄 − 𝑧𝑅 = 0, 

𝑃 + 𝑄 + 𝑅 = 0. 

Our differential equation in the standard form 

𝑃𝑝 + 𝑄𝑞 = 𝑅 

or 

𝑑𝑥

𝑃
=
𝑑𝑦

𝑄
=
𝑑𝑧

𝑅
 

Each fraction is equal to 

𝑃1𝑑𝑥 + 𝑄1𝑑𝑦 + 𝑅1𝑑𝑧

𝑃1𝑃 + 𝑄1𝑄 + 𝑅1𝑅
 

Multipliers may be chosen such that the numerator 𝑃1𝑑𝑥 + 𝑄1𝑑𝑦 + 𝑅1𝑑𝑧 is an exact 

differential of the denominator 𝑃1𝑃 + 𝑄1𝑄 + 𝑅1𝑅. 

Let 

𝑃 = 𝑧 + 𝑦, 𝑄 = 𝑥 + 𝑧, 𝑅 = 𝑦 − 𝑥 

Then 

𝑑(𝑃1(𝑧 + 𝑦) + 𝑄1(𝑥 + 𝑧) + 𝑅1(𝑦 − 𝑥)) = 𝑃1𝑑𝑥 + 𝑄1𝑑𝑦 + 𝑅1𝑑𝑧 

So we have the first-order differential equation 

(𝑧 + 𝑦)𝑝 + (𝑥 + 𝑧)𝑞 = 𝑦 − 𝑥. 
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