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Outline of the Presentation

• Variation of Parameters

• Working rule for Solving d2y
dx2 +P dy

dx +Qy = R
by Variation of Parameters, where P,Q and
R are functions of x or Constants.

• Based Examples

• Based Questions
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Variation of Parameters

Definition

The Wornskian of n functions y1(x), y2(x), ..., yn(x) is denoted
by W (y1, y2, ..., yn) and is defined to be the dterminant

W (y1, y2, ..., yn) = W (x) =

∣∣∣∣∣∣∣∣
1 y′1(x) y′2(x) . . . y′n(x)
1 y′1(x) y′2(x) . . . y′n(x)
. . . . . . . . . . . . . . . . . . . . . . . . . . . .
1 y′1(x) y′2(x) . . . y′n(x)

∣∣∣∣∣∣∣∣ .
Examples

1 (Example-1) Consider the two function f1(x) = x3 and
f2(x) = x2, find Wronskian i.e, W (f1, f2) (The solution is
given below ).

2 (Example-2) Consider the two function f1(x) = sin(x) and
f2(x) = cos(x), find Wronskian i.e, W (f1, f2) (The
solution is given below ) .Dr. Chandra Shekher Singh Module-1.Ordinary Differential Equation
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Variation of Parameters

Definition

Variation of Parameters: Variation of Parameters is a method
for producing a particular solution to an nonhomogeneous
equation by exploiting the (Usually much simpler to find)
solutions to the associated homogeneous equation.

Working Procedure for solving

d2y
dx2 + P dy

dx +Qy = R

by Variation of Parameters, where P,Q and R are functions of
x or Constants.
Step-1: Re-write the given equation as

y2 + Py1 +Qy = R
(1)Dr. Chandra Shekher Singh Module-1.Ordinary Differential Equation
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Step-2:

y2 + Py1 +Qy = 0
(2)

which is obtained by taking R = 0 in (1). Solve (2) by method
of previous chapter as the case may be. Let the general
solution of (2) i.e., C.F. of (1) be

y = C1u+ C2v.
(3)

where, C1, C2 being arbitrary constants.
Step-3: General solution of (1) is

y = C.F.+ P.I.
(4)
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where,

C.F. = C1u+ C2v.
(5)

, C1, C2 being arbitrary constants.
and

P.I. = uf(x) + vg(x).
(6)

where,

f(x)= -
∫

vR
W dx and g(x) =

∫
uR
W dx

(7)

where, dterminant

W (u, v) =

∣∣∣∣u v
u′ v′

∣∣∣∣ .
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Apply the method of variation of parameters to solve

Examples

1 (Example-1) x2y2 + 3xy1 + y = 1
(1−x)2 (The solution is

given below ).

2 (Example-2) x2y2 + xy1 − y = x2 log x (Do it yourself ).
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