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Example: Prove that the following D.E is exact and find the general solution? 
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Example: Prove that the following D.E is exact and find the general solution? 
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(1.1.3) Homogeneous differential equations: 

 

Homogeneous coefficient, first order D.E's form another class of soluble 

eqs. We will find that a change in dependant variable will make such eqs. 

separable  or we can determine an integrating factor that will make such eqs. 

exact. First we define homogeneous functions. 

 

 

 

 

 

 

Example: Solve the homogeneous D.E? 
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Example: Solve the homogeneous D.E? 
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Example: Solve the homogeneous D.E? 
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(1.1.3.1) Equations reducible to homogeneous form: 

 

Certain equations of the form 
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Example: Solve the following D.E? 
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(1.1.4) The First Order, Linear Differential Equations: 

 

 

(1.1.4.1) Homogeneous Equations: 

 

The first order, linear, homogeneous D.E has the form 

 

 

 

 

We can solve any equation of this type because it is separable. 
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Example: Consider the equation 
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(1.1.4.2) Inhomogeneous Equations: 

 

The first order, linear, inhomogeneous D.E has the form 

 

 

 

 

 

The equation is not separable. Note that it is similar to the exact equation we 

solved previously, 
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To solve equ. (1), we multiply by an integrating factor. Multiplying a D.E by its 

integrating factor changes it to an exact equation. Multiplying equ. (1) by the 

function, I(x), yields, 
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This is an integrating factor for any constant c. For simplicity choose c=1. 

 

To solve equation (1) we multiply by the integrating factor and integrate. 
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Note that the general solution is the sum of a particular solution, py , that 

satisfies y' + p(x). y= f(x) , and an arbitrary constant times a homogeneous 

solution, hy  , that satisfies  y' + p(x). y=0. 
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Example: consider the D.E 
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First find the integrating factor. 
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We multiply by the integrating factor and integrate. 
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The particular homogeneous solutions are 
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Note that the general solution to the D.E is a one-parameter family of functions. 

The general solution is plotted in the figure above for various values of c. 

 

 

 

Example: Solve the following linear D.E? 
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(1.1.4.3) Equation reducible to liner form (Bernoulli's eq.): 
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Example: solve the following D.F? 
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Solve and re-substitute in the first eq. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


