S
DIFFERENTIAL

| BUDMIR PUJARA & AK. DAHIYA o JATINDER KAUR o VIKAS POPLY o SANJAY G

AQS E@m&m@nﬂm [MEER

= i

J,. )y
PRAKABNAN J ;



SUDHIR PUJARA

Department of Mathematics

Govt. College,
BAPAULI
AK. DAHIYA JATINDER KAUR
Assistant Professor Associate Professor
Department of Mathematics Department of Mathematics
DAV College, Pehowa Gurunanak Girls College,
KURUKSHETRA YAMUNA NAGAR (HARYANA)
VIKAS POPLY Dr. SANJAY GARG
Head, Department of Mathematics Assistant Professor

Department of Mathematics
R. K. S. D. (PG) College,
KAITHAL

K.L.P. College,
Rewari (HARYANA)

L

(€3> SPECIMEN COPY

A.S. PRAKASHAN

p-106, Saket, Meerut 250 001, U.P.
. af praEati Prakashan ,\f{',‘v!



&
ARTIAL DIFEERENTIAL EQUATIONS

[\F:'-"' B.A/R.S I ETR
/B.Se. 1 Year (Third Semester) Students of M.D.U, KU & C.D.L.U. X

\

SUDHIR PUJARA
Department of Ma thematics
Govt. College,
BAPAULI
A.K. DAHIYA JATINDER KAUR
Assistant Professor Associate Professor
Department of Mathematics Department of Mathematics
DAV College, Pehowa Gurunanak Girls College,
KURUKSHETRA YAMUNA NAGAR (HARYANA)
VIKAS POPLY Dr. SANJAY GARG
Head, Department of Mathematics Assistant Professor
K.L.P. College, Department of Mathematics
Rewari (HARYANA) R. K. S. D. (PG) College,
KAITHAL

3> SPECIMEN COPY
¢

\
I

iy

PRAKASHAN
A.S. PRAKASHAN
p-106, Saket, Meerut 250 001, U.P.
ncern of Pragati Prakashan, Meeru

« Qigter CO



1. Parti
al Differe
ntial Equations and their Formation 114

Introduction 1

Some Im
portant Results and Formulae 2
Notations 3

Derivation of .
of Arbi a Partial Differential Equation by the Elimination
el itrary Constants 3
anous Sit
—— uations in the formation of Partial Differential Equation 3
ion
of A ?f Partial Differential Equation by the Elimination
rbitrary Function ¢ from the Equation ¢ (u, V) = 0

Exercise 13

9

2. ; ; .
First Order Linear Partial Differential Equations

Solution of a Differential Equation 15
Solution of a Linear Partial Differential Equation by Direct Integration 1

Lagrange's Equation 16
Exercise 32

3. Non-Linear Partial Differential Equations of the First Order
Various Types of Integrals 33
Charpit's Method 34
Jacobi's Method 66
Compatible System of First : Order Equations 73
Exercise 79
al Equation of Second and Higher Order

fferential Equation of Order n 81
Order n 82

| Equation with

4. Linear Partial Differenti

General Linear Partial Di . .
Linear Homogeneous Partial Differential of

Solution of Homogenous partial Differentia

ients 82
constant Coefficien on of the Linear Homog

ntary Functi
with constant coefficients 83



£

Particuiar nneyrais

LJmermurees

thod of finding the

Me he form x™,
e ¢ find Pl when / (x, y) Is oj | v
Methogefe m and n are integers 10
w
Exercise 108

Linear Partial Differential Equations wig,
; oy,

5. Non-Homogeneou

tant Coefficients 4 ;
;otrr:ud to find the complimentary Function of a Reducible
e

Non-homogenous Linear Partial Differential Equation with
0 -

Constant Coefficients 109
Working rule for finding C.F. of Reducible Non-homogenous

Linear Partial Differential Equation with Constant Coefficients 11
Method of finding C.F. of Irreducible Linear Partial Differential
Equation with Constant Coefficients 113
General Solution of non-homogenous Linear Partial Differential
Equation with Constant Coefficients 117
Method to Obtain Particular Integral when f (x, y) = X 7 129
Partial Differential Equations with variable co-efficients Reducible to
Equations with Constant Co-efficients 129

Exercise 138

Classification of Linear Partial Differential Equations 140-1:

Cras_siﬁcation of Linear Partial Differential Equation of Second Order
In Two Independent Variables 140

Types of Equation 141
Reduction to Canonica] Forms 145

Riemann M IHEar Hypﬂ' :
etho rbolic : 3
the Seq Olution of g, Equations !
Erercise 1gg der 179 o1l Linear Hypen Equati
quaton



10.

1.

wauully 3 Fropiems

Characteristic Equations and Characteristic Curves 224

Cauchy's Problem for Second Order Differential Equations 228
Exercise 231

Method of Separation of Varlables : Heat Equation 232-250

Heat Equation in One and Two dimensions 232
Some Useful Series 232

Method of Separation of Variables 233

Working Procedure to Solve Linear Partial Differential Equation
by Separation of Variables Method 233

Superposition Principle 234

Solution of One-dimensional Heat Equation by Method of Separation
of Variables 234

Solution of One-dimensional Heat Equation Under Different Boundary
Conditions 236

Heat Equation in two Dimensions in Cartesian Co-ordinator 245

Solution of Two-dimensional Heat Equations by Method of Separation
of Variables 245

Solution of Two-dimensional Heat Equation Under Given Boundary and
Initial Conditions 246

Exercise 250

Method of Separation of Variables : Wave Equation 251-269
Introduction 251

Solution of one-dimensional wave equation by method of separation
of variables 251

Solution of one dimensional wave equation under the given boundary
and initial conditions 253

Two dimensional wave equation 261



lution of two dimensional wave equatlonf Under the given
Souand Initial conditions by the method o separ

b
ation, of " Oup
Exervise 268

r'a h| q&r

oy !
12 Method of Separation of Variables Laplace

EquaﬂOng
Laplace Equation 270

Solution of Laplaces equation in two dimensions by Methog .
separation of variables 270

Exercise 280

Short Answer Type Questions

Examination Papers



