
Answer on Question #70257 – Math – Differential Equations 

Question 

Solve the given differential equation by using appropriate substitution: 

𝑑𝑦

𝑑𝑥
=

1 − 𝑥 − 𝑦

𝑥 + 𝑦
 

 

Solution 

Let 𝑔(𝑥) = −𝑥 − 𝑦(𝑥) ⇒ 𝑦(𝑥) = −𝑥 − 𝑔(𝑥) ⇒ −1 −
𝑑𝑔(𝑥)

𝑑𝑥
=

1+𝑔(𝑥)

−𝑔(𝑥)
⇒ 1 +

𝑑𝑔(𝑥)

𝑑𝑥
=

1+𝑔(𝑥)

𝑔(𝑥)
⇒

         ⇒⇒ 1 +
𝑑𝑔(𝑥)

𝑑𝑥
=

1

𝑔(𝑥)
+ 1 ⇒

𝑑𝑔(𝑥)

𝑑𝑥
=

1

𝑔(𝑥)
⇒

𝑑𝑔(𝑥)

𝑑𝑥
𝑔(𝑥) = 1 ⇒ ∫ 𝑔′(𝑥)𝑔(𝑥)𝑑𝑥 = ∫ 1𝑑𝑥 

 ∫ 𝑔′(𝑥)𝑔(𝑥)𝑑𝑥 = [
𝑢 = 𝑔(𝑥)

𝑑𝑢 = 𝑔′(𝑥)𝑑𝑥
] = ∫ 𝑢𝑑𝑢 =

𝑢2

2
+ 𝑐1 =

𝑔2(𝑥)

2
+ 𝑐1 

 
𝑔2(𝑥)

2
+ 𝑐1 = 𝑥 + 𝑐2 or 

𝑔2(𝑥)

2
= 𝑥 + 𝑐 ⇒

(𝑥+𝑦)2

2
= 𝑥 + 𝑐 

Answer: 

 
(𝑥+𝑦)2

2
= 𝑥 + 𝑐 
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