
UNIT IV  

Differential Equations 

Differential Equation 

Equations in which an unknown function, and its derivatives or differentials occur are called 

differential equations. 
for example, 

(i) 𝑥 + 𝑦
𝑑𝑦

𝑑𝑥
= 3𝑦 , (ii) 

𝑑𝑦

𝑑𝑥
+

𝑥−𝑦

𝑥+𝑦
= 0, (iii) 

𝑑2𝑦

𝑑𝑥2
+ 𝑦 = 𝑠𝑖𝑛𝑥 , and (iv)

𝜕2𝑧

𝜕𝑥2
+

𝜕2𝑧

𝜕𝑦2
= 0 

are all differential equations 

Ordinary differential equation 

If, in a differential equation, the unknown function is a function of one independent variable, 

then it is known as an ordinary differential equation. 

Partial differential equation  

If the unknown function is a function of two or more independent variables and the equation of 

involves partial derivatives of the unknown function, then it is known as a partial differential 

equation 

In the above examples, equations from (i) to (iii) are ordinary differential 

equations while the fourth is a partial differential equation.. 

Order of a differential equation 

The order of a differential equation is the order of the highest differential coefficient which 

occurs in it. In the examples given above, (i) and (ii) are of first order while (iii) and (iv) are of 

order 2. 

Degree of a differential equation 

The degree of a differential equation is the degree of the highest order differential coefficient 

which occurs in it, after the equation has been cleared of radicals and fractions. The above listed 

equations are all of degree 1. To decide, for example, the degree of the differential equation 

  

 

 

 

 

 



Linear differential equation 

If in a differential equation, the derivatives and the dependent variables appear in first power and 

there are no products of these, and also the coefficients of the various terms are either constants 

or functions of the independent variable, the equation is said to be a linear differential equation. 

 

SOLUTION OF A DIFFERENTIAL EQUATION 

A relation between the dependent and independent variables, which, when substituted in the 

equation, satisfies it, is known as a solution or a primitive of the equation. 

Note that, in the solution, the derivatives of the dependent variable should not be present. 

 

The solution, in which the number of arbitrary constants occurring is equal to the order of the 

equation, is known as the general solution or the complete integral. By giving particular values to 

the arbitrary constant appearing in the general solution we obtain particular solutions of the 

equation. 

 For example, 𝑦 = 𝐴𝑒2𝑥 + 𝐵𝑒−2𝑥 , 𝑦 = 3𝑒2𝑥 +2𝑒−2𝑥   are respectively the general solution and 

the particular solution of the equation  
𝑑2𝑦

𝑑𝑥2
− 4𝑦 = 0 

Solutions of equations which do not contain any arbitrary constants and which are not derivable from the 

general solution by giving particular values to one or more of the arbitrary constants, are called singular 

solutions. 

 
























