1.1 Definitions

7 Definition 1.1.1 Differential Equation (DE): An equation containing the derivatives of one
Mm variables, with respect to one or more independent variables, is said to be a

differential equation (DE). J Pl )
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Types of Differential Equations: There are two types of differential equations:
1. Ordinary differential equations (ODE). "-‘\““ \ode (s Zonisotas

2. Partial differential equations (PDE). , f ) ’\‘, TV Nas
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Ordinary differential equation m If an equation contains only ordinary derivatives of
one or more dependent variables with respect to a single independenpt variable it is said to be an

ordinary differential equation (ODE). éi .,.,,\::_;_\ Gl . (s T < alsleo
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Partial differential equalion: An equation involving partial derivatives of one or
more dependent variables of two or more independent variables is called a partial differential

equation (PDE).
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Order of a DE: The order of a differential equation (either ODE or PDE) is the order of the
highest derivative in the equation.
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Degree of a DE: The degree of a D.E. is the degree of the highest derivative which occur

in if, after the D.E. has been made free from radicals and fractions as for as the derivatives are
concurred.
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Linear differential equation: A linear differential equation of order n (with y dependent
and x is independent), is a differential equation of the form

We say that the differential equation is said to be linear if
1. The dependent variable and all its derivatives are of the first degree.
2. Each coefficient depends only on the independent variable. Otherwise it is nonlinear.
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= Example 1.2 Determine weather the given first-order differential equation is linear or nonlinear
and indicate dependent variable (y*> — 1)dx + xdy = 0. d 49 é._"
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1.2 Types of Solution of Differential Equation
1.2.1 Solution of Differential Equation
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= Example 1.4 Verify lhs a solution of the differ
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Exampla 1.5 Venfy that y = €™ + xe™ is a solution of the differential equation Solution
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1.2.2 Explicit Solution

A solution in which the dependent variable is expressed solely in terms of the independent variable
and constants is said to be an explicit solution.

= Example 1.6 Verify that the indicate function y = ¢(x) is an explicit solution solution of the
given first-order differential equation (y —x)y = y—x+8; y=x+4vx+2.
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A relation G(x,y) = 0 is said to be an implicit solution of an ordinary differential equation on an

interval 1, provided that there exists at least one function ® that satisfies the relation as well as the

differential equation on /.
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1.3 Initial-Value Problem
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s Example 1.8 If y = is a one-parameter family of solutions of the first order DE
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y' +2xy? = 0. Find a solution of the first-order IVP consisting of this differential equation and

the given initial condition.
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