2.1 Introduction

In this chapter we discuss methods to find the solution of the first order differential equation,
The general form of the first order differential equation is

%:f(x,y) or M(x,y)dx+N(x,y)dy =0 /

dy _ 219 2¢ dx x yydy = O

dx

2.2 Separable Variables

Definition 2.2.1 A first order differential equates-of the fo yia f(x)ely)

where f(x) and g(y) are functions of x and y respectively, is called separable variable
equation.
Rearranging this equation we obtain
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2.3 Homogeneous a— ‘>

Homogeneous equation such type of equation can be reduced to variable separable from by the
substitution as discusses below.

Definition 2.3.1 A function f(x,y) is a homogeneous function of its arguments of degree n

f(Ax,Ay)=A"f(x,y), ne€R

v
A first order differential equation,‘?\_/.llmmd; L N(x, y)dy = ais called homogeneous if both
coefficients M (x,y)dx and N(x,y)dy are homogeneous functions of the same degree.

M(Ax,Ay) = A"M(x,y) and N(Ax,Ay) = A"N(x,y)
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A homogeneous differential equation can always be expressed in the form
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Method of Solution for Homogeneous Equations:

A homogeneous differential equation can be solved by substituting
s . y
We introduce a new unknown function u = =, =y 7 ux J
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s Example 2.8 Solve the differential equation (x — y)dx + xdy =0
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= Example 2.10 Solve the differential equation (x — y)dx+ (x+y)dy =0
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2.4 Exact

Definition 2.4.1 A differential expression M(x,y)dx + N(x,y)dy is an exact differential in a
region R of the xy-plane if it corresponds to the differential of some function f(x,y) defined in R.
A first-order differential equation of the form

M(xay)dx + MI,)’)dy

s said to be an exact equation if the expression on the left-hand side is an exact differential.

Theorem 2.4.1 Let M(x,y) and N(x,u) be continuous and have continuous first partial deriva-
tives in a rectangular region R defined by a < x < b,c <y < d. Then a necessary and sufficient
condition that M (x,y)dx + N(x,y)dy be an exact differential is

oM _ o
dy  dx

Hence the solution of differential equation is
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= Example 2.11 Solve the differential equation (2x — 1)dx+ (3y+7)dy =0
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2.5 Non-exact
There are non-exact differential equations of first-order which can be made into exact differential
equations by multiplication with an expression called an integrating factor.

Definition 2.5.1 Let M(x,y)dx+ N(x,y)dy = 0 be not an exact differential equation such that
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If M(x,y)dx+N(x,y)dy = 0 can be made exact multiplying it with a suitable function u(x,y) # 0
then pt(x,y) is called an integrating factor of M (x,y)dx+ N(x,y)dy = 0.

Finding an integrating factor for a non-exact equation discuss as follows:
1. If there exists a continuous single variable function f(x) and g(x) such that
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2.6 Linear Differential Equations  are= a s> = Us\e2

Definition 2.6.1 A first-order differential equation of the form

dy A aw (
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is said to be a linear equation in the dependent variable y. 3dy L S AY = &3
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Method of solving Linear Differential Equation can be solved as discuss below:
1. The linear equation of standard form is % + p(x)y = q(x)

2. Integral Factor (IF) = ¢/ P¥)dx

3. The solution of differential equation is y- (IF) = / q(x)-(IF)dx
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2.7 Bernolli’s

d
An equation of the form an P(x)y = Q(x)y", where P and Q are functions of x only or constants,
n is real constant is known as Bernoulli’s DE (Equations reducible to the linear form). Though not

linear, it can be made linear.
Method of solving Bernolli’s Equation can be solved as discuss below:
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