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PARTIAL D

4.12. INTRODUCTION
; p : ng partial derivatives of a function of two or mom
A differential equation containing p Pengg,

variables is called a partial differential equation. €-8-
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are the partial differential equations.

When we have a function z of tw

o independent variables x and y, we use the b,
p, q. 1, 5, t to denote the partial derivatives as

follows:
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Partial differential equations generally occur in the problems of Physics and Engineer.
ing. Some of the important partial differential equations are
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Equations (1), (2) and (3) are respectively known as Laplace’s equation, wave equatl
and heat conduction equation.

Sometimes for brevity, the partial differentiation with ble is den
» regal‘d to a Vana €
by a suffix. e.g., Laplaeesequatxonmayberewnttenasu +u, +u, =0.

1f u does not depend on z, then we get two dimensional [.aplacesequatlﬂn&s“ *iy”

413, ORDER AND DEGREE OF PARTIAL DIFFERENTIAL EQUATION __—

Order of differen ; e
g gl tial equation is the order of the highest ordered derivati™® ™
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TS—C—)LUTION OF PARTIAL DIFFERENTIAL EQUATION

one which satisfies. The solution of a partial differential equation in a region D is

18
So fi:ﬁz;lon having partial derivatives which satisfy the differential equation at every point in

The general solution of a p.d.e. contains'arbitrary constants or arbitrary functions or
poth Consequently, we can say that by the elimination of arbitrary constants or arbitrary

functions, part1a1 differential equations can be formed.

4.15. FORMATION OF PARTIAL DIFFERENTIAL EQUATION
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(1) By the elimination of arbitrary constants
Let fix, 3,2 a,b) = (D)
en function, where a, b are arbltrary constants. x and y are independent variables

pe the giv : . e :
andzisa dependent variable. Differentiating eqn. (1) partially w.r.t. x, we get
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Again differentiating eqn. (1) partially w.r.t. y, we get
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Eliminating a, b from equations (1), (2) and (3), we get
Gy 2nq)i=10

which is a partial differential equation of first order.

Note. If the number of arbitrary constants is more than the number of independent variables,
then the order of the partial differential equation obtained will be greater than 1.

(2) By the elimination of arbitrary functions

Let u, v be two known functions of x, y, z connected by the relation

o(u, v) =0 e (l8)

where ¢ is an arbitrary function.

Differentiating eqn. (1) partially w.r.t. x, we get

90 (_8_L£+ ou 8z)+8¢[av +av §_z_J

3 dz ox) Ov\dx dz ox
J0 (du Ju ch(ﬁq QEJ £
e 8u(8x+p82j+av P 3
o
do/ou _ P (2)
= a¢/av _@E g pa_u 3
oxis 0z
Diff. (1) partially w.r.t. y, we get
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