Subject: Partial Differential Equation
Subject Code: MMAT 203
M.Sc. Mathematics Second Semester

Classification of Partial Differential
Equation

DR. DINESH KUMAR SHARMA
PROFESSOR IN MATHEMATICS
Department of Mathematics

Maharaja Agrasen University Baddi Solan HP



Classification of Second Order Partial
Differential Equation

The general form of a second order PD.E is

du Jdu

A (x, y) +B (x, y) + (x, y) +f (x y,u,—, a_y) =0 ...........(0)

Where A, B, C are constants or continuous functions of x&y possessing
continuous partial derivatives and 4 is positive.

Equation (1) is said to be

* Elliptic ,if B> —4AC < 0

e Parabolic, if B2 —4AC = 0

» Hyperbolic, if B2 — 4AC > 0



EXAMPLE -1

Classify the Partial Differential Equation
ou d*u
ot  ox?

Solution:

2

Comparing the equation % = ZTZ with the general form of PDE

weget A=1,B=0,C=0
So, B?—4AC =0?-4(1)(0) =0

Hence given PD.E. is parabolic.



Solution of MCQ - 3
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Classify the Partial Differential Equation azt 3y7 0

Solution:

2 62

Comparing the equation ZTZ-F ayl; = 0 with the general form of PDE

weget A=1,B=0,C=1
So, B*—4AC=0°-4(1)(1)=-4<0

Hence given PD.E. is elliptic.



Solution of MCQ - 4
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Solution:
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Comparing the equation 327 3 70t T 32

0 with the general form of PDE
weget A=1,B=3,C=1
So, B?—4AC =3?-4(1)(1)=5>0

Hence given PD.E. is Hyperbolic.



EXAMPLE - 4 Classify the Partial Differential Equation:

tYie + 3Vt + XY + 17y, + 2y, =0 ... ... .....

Solutten :- B-UYAC= g_ Yix
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Variable Separable Form



Example-1
Solve the Partial Differential Equation by using the method of Separation of

Variables
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Assignment of Lecture-1

1. Classifv the PDE’s

(1) One Dimensional Heat Flow equation

a“i,, = U,
(1) One Dimensional Wave equation

U, = a“u,,
(1i1) Two Dimensional Laplace Equation

Uy T Uy, =0

2. Use the Method of Separation of Vanables to solve the equation

du du _

P - E =0, u(x,0) = 4e™*



Answers:
1. (1) Parabolic
(1) Hvperbolic

(iii) Elliptic

, _ g X y)
2. ulx,y) =4e "z
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