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DIFFERENTIAL CALCULUS
Topics:

*Introduction.

*Terms used in differential calculus.

*Types of differential calculus.

*Differential and its properties.

*Differential equation and its real time application.

*Linear differential equation and non - linear differential equation.

*Homogeneous differential equation and non-differential equation.



INTRODUCTION:

A differential equation is an 
equation involving derivatives. 
The order of the equation is 
the highest derivative 
occurring in the equation. The 
first four of these are first order 
differential equations, the last 
is a second order equation.

METHODS:



TYPES OF DIFFERENTIAL CALCULUS

Types of Differential Equations
1,Ordinary Differential Equations.
2,Partial Differential Equations.
3,Linear Differential Equations.
4,Non-linear differential equations.
5,Homogeneous Differential Equations.
6,Non-homogenous Differential



TERMS USED IN DIFFERENTIAL CALCULUS

Degree: The degree of a differential equation is the 
power of the highest derivative term. Linear: A 
differential equation is called linear if there are no 
multiplications among dependent variables and their 
derivatives. In other words, all coefficients are 
functions of independent variables.





Properties of a General Linear Differential 
Equation
the function y and its derivatives occur in the 
equation up to the first degree only. no products 
of y and/or any of its derivatives are present. no 
transcendental functions – (trigonometric or 
logarithmic etc) of y or any of its derivatives occur

DIFFERENTIAL EQUATIONS AND 
ITS PROPERTIES





LINEAR DIFFERENTIAL EQUATIONS AND NON- LINEAR 
DIFFERENTIAL EQUATIONS

Linear just means that the variable in an equation appears only with a 
power of one. So x is linear but x2 is non-linear. Also any function like 
cos(x) is non-linear.

In math and physics, linear generally means "simple" and non-linear 
means "complicated". The theory for solving linear equations is very 
well developed because linear equations are simple enough to be 
solveable. Non-linear equations can usually not be solved exactly and 
are the subject of much on-going research. Here is a brief description 
of how to recognize a linear equation.



y = m x + b

where m, b are constants ( m is the slope, and b is the y -intercept). In a differential equation, when the 
variables and their derivatives are only multiplied by constants, then the equation is linear. The variables 
and their derivatives must always appear as a simple first power. Here are some examples.

x'' + x = 0   is linear

x'' + 2x' + x = 0   is linear

x' + 1/x = 0   is non-linear because 1/x is not a first power

x' + x2 = 0   is non-linear because x2 is not a first power

x'' + sin(x) = 0   is non-linear because sin(x) is not a first power

x x' = 1   is non-linear because x' is not multiplied by a constant

Similar rules apply to multiple variable problems



x' + y' = 0   is linear

x y' = 1   is non-linear because y' is not multiplied by a 
constant

Note, however, that an exception is made for the time 
variable t (the variable that we are differentiating by). We 
can have any crazy non-linear function of t appear in the 
equation, but still have an equation that is linear in x .

x'' + 2 x' + x = sin(t)   is linear in x

x' + t2x = 0   is linear in x

sin(t) x' + cos(t) x = exp(t)   is linear in x



HEMOGENEOUS DIFFERENTIAL EQUATIONS AND 
NON- HEMOGENEOUS DIFFERENTIAL EQUATIONS

Homogeneous differential equations involve only derivatives 
of y and terms involving y, and they’re set to 0, as in this 
equation:
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Nonhomogeneous differential equations are the same as 
homogeneous differential equations, except they can have 
terms involving only x (and constants) on the right side, as in 
this equation:
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You also can write nonhomogeneous differential equations in 
this format: y” + p(x)y‘ + q(x)y = g(x). The general solution of 
this nonhomogeneous differential equation is




