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(a) By computer.                                       (b) By hand.

Direction field of y’ = xy.

 Problems of Section 1.2.

(iii) connect the related lineal elements to form the direction field.
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1.3 Separable differential equations

 A DE is called separable if it can be written in the form of

g(y) y’ = f(x) or g(y) dy = f(x) dx

To solve the equation by integrate both sides with x,

 Ex.1. Solve
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 Ex.1. Solve

 Ex. Initial value problem

y’ + 5x4y 2 = 0  with  initial condition  y(0)=1.
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 Ex.3. Solve y’ = -2xy ,  y(0) = 0.8.

 Ex.  Solve

 Ex.4. Solve  y’ = ky ,  y(0) = y0.

 Example of no separable DE (x-1)y’ = 3x2 + y.

 Note: There is no nice test to determine easily whether or not a 1st-order 
equation is separable.
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Reduction to separable forms

 Certain first-order differential equation are not separable but can be made 
separable by a simple change of variables (dependent variable)

The equation of the form                   can be made separable; and the 

form is called the R-1 formula.

step 1. Set            ,  then y = ux (change of variables).

step 2. Differential  y’ = u + xu’    (product differentiation formula).

step 3. The original DE

step 4. integrate both sides of the equation.

step 5. replace u by y/x.
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 Ex.8. Solve  2xyy’ = y 2 - x2.

Dividing by x2, we have
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 Ex. Solve initial value problem
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 Ex. Solve  (2x - 4y + 5) y’ + x - 2y + 3 = 0.

If we set u=y/x, then the equation will become no-separable.

One way by setting  x - 2y = v. Then


