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 Differentia

A differential equation is an equation which contains one or more terms
and the derivatives of one variable (i.e., dependent variable) with respect
to the other variable (i.e., independent variable)

dy/dx = f(x)

Here “x” is an independent variable and “y” is a dependent variable
For example,

dy/dx = 5x

A differential equation contains derivatives which are either partial
derivatives or ordinary derivatives. The derivative represents a rate of
change, and the differential equation describes a relationship between

the quantity that is continuously varying with respect to the change in
another quantity



Types of differential equation

* There are basically five types of differential
equations in the first order. They are:

* Linear Differential Equations
* Homogeneous Equations

* Exact Equations

* Separable Equations

* Integrating Factor



1st order differential equation

A first-order differential equation is defined by an equation

dy/dx =f (x,y) of two variables x and y with its function f(x,y) defined
on a region in the xy-plane. It has only the first derivative dy/dx so
that the equation is of the first order and no higher-order d)e’rivatives
exist. The differential equation in first-order can also be written as;

y =f(xy) or

(d/dx)y =f(xYy)

The differential equation is generally used to express a relation
between the function and its derivatives. In Physics and chemistry, it
is used as a technique for determinin thedfunctions over its domain
if we know the functions and some of the derivatives.



Integrating factor of 15t Order

° ;fa linear differential equation is written in the standard

orm:.

y+a(x)y=o0
Then, the integrating factor is defined by the formula

u(x) = exp (fa(x)dx)

Multiplying the integrating factor u(x) on the left side of the
equation that converts the left side into the derivative of the
product y(x)u(x).



2" order differential equation

* A differential equation is an equation that consists of a function
and its derivative. A differential equation that consists of a
function and its second-order derivative is called a second order
differential equation. Mathematically, it is written as

° y'+px)y' +q(x)y=f(x),

* which is a non-homogeneous second order differential equation
if f(x) is not equal to the zero function and p(x), q(x) are
nctions of x. It can also be written as

e F(x,y,y,y")=o.

* Further, let us explore the definitions of the different types of the
second order diffgential equation.



2 order difer

dy L P(x)dy , Q(x)y =f(x)
dx? dx

ential equation

Where P(x),Q(x) and f(x) are

function of x.



Inteqgrating Factor of 2"? order diffential equation

The second-order differential equation can be solved using the
integrating factor method.
Let the given differential equation be,

y'+P(x)y’=Q(x)

The second-order equation of the above form can only be solved by
using the integrating factor.

Substitute y’ = u; so that the equation becomes similar to the first-
order equation as shown:

u’+ P(x) u=Q(x)

Now, this equation can be solved by integrating factor technique as
described in the section above for first-order equations and we reach
the equation: y u=fuQ(x)dx+C
Find the value of u from this equation.
Since u =y, hence to find the value of'y, integrate the equation.

THE END
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