
 

Answer to Question #89430 – Math – Differential Equations 

Question 

solve dy/dx=-1-x^2+y^2 

 

Solution 

𝑑𝑦

𝑑𝑥
=−1 − 𝑥2 + 𝑦2 

As the above equation is in the form of the Ricotta Equation, So Its particular 

solution is given as: 

𝑑𝑦

𝑑𝑥
=A(x) y2+B(x) y+ C(x) 

Y=𝑦1+
1

𝑣
 

𝑑𝑦

𝑑𝑥
=

𝑑𝑦1

𝑑𝑥
−

1

𝑣2

𝑑𝑣

𝑑𝑥
 

  

 
𝑑𝑦

𝑑𝑥
= 𝑦2 − (1 + 𝑥2) 

Here, 

A(x) =1        B(x)=0      C(x)=-(𝑥2 + 1) 

Y1=-x is the particular solution of the differential equation because it is 

verifying the differential equation 

For checking y=-x   

So                   y’=-1 



 Y’=𝑦2
-(𝑥2+1) 

 -1=(-x)2-(𝑥2+1) 

 -1=-1 checked and verified 

                         Y=y’+
1

𝑣
 

                          y=-x+
1

𝑣
 

                          
𝑑𝑦

𝑑𝑥
= −1 −

1

𝑣2

𝑑𝑣

𝑑𝑥
    

 
𝑑𝑦

𝑑𝑥
= 𝑦2 − (𝑥2 + 1) 

 -1-
1

𝑣2

𝑑𝑣

𝑑𝑥
= (

1

𝑣
− 𝑥2) 2 –𝑥2-1 

 -1-
1

𝑣2

𝑑𝑣

𝑑𝑥
=

1

𝑣2
−

2𝑥

𝑣
+ 𝑥2 − 𝑥2 + 1 

After Simplifying we have, 

 
𝑑𝑣

𝑑𝑥
= −1 + 2𝑥𝑣 

 
𝑑𝑣

𝑑𝑥
+ 𝑣(−2𝑥) = −1      ….    Equation (1) 

 It is the form of    
𝑑𝑣

𝑑𝑥
+ 𝑣𝑃(𝑥) = 𝑄(𝑥) 

 

Integrating Factor =𝑒∫ 𝑃(𝑥)𝑑𝑥 

 =𝑒∫ −2𝑥𝑑𝑥   

                                        =𝑒−𝑥2 

Multiplying Integration factor by equation(1) 

                                         𝑒−𝑥2(
𝑑𝑣

𝑑𝑥
− 2𝑥𝑣) = −𝑒−𝑥2 



                                       
𝑑

𝑑𝑥
(𝑣. 𝑒−𝑥2) = −𝑒−𝑥2(

𝑑

𝑑𝑥
(𝑉. 𝐼. 𝐹)=f(x) 

∫  
𝑑

𝑑𝑥
(𝑣. 𝑒−𝑥2) = ∫ −𝑒−𝑥2 𝑑𝑥 

 (𝑣. 𝑒−𝑥2) =-
1

2
√𝜋 𝐸𝑟𝑓(𝑥)     + 𝑐 

          V=
1

𝑥+𝑦
 

1

𝑥+𝑦
. 𝑒−𝑥2

  = -
1

2
√𝜋 𝐸𝑟𝑓(𝑥)   + 𝑐 

So, we have 

y=  
𝑒−𝑥2

𝑐−
1

2
√𝜋 𝐸𝑟𝑓(𝑥)

− 𝑥 
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