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Figures and images used in these lecture notes are adopted from
Differential Equations with Boundary-Value Problems, 9th Ed., D.G. Zill, 2018 (Metric Version)
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= 12.1: Separable Partial Differential Equations

» 12.2: Classical PDEs and BVPs

= 12.3: Heat Equation

= 12.4: Wave Equation

» 12.5: Laplace's Equation

= 12.6: Nonhomogeneous BVPs

= 12.7: Orthogonal Series Expansions

» 12.8: Higher-Dimensional Problems
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12.1: Separable Partial Differential Equations e et

| econd-Order PDE:
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ox
|  G(z,y) =0 Homogeneous
!
G(z,y) #0 Nonhomogeneous
> Find@al s@ is very difficult

Not all that useful in applications

» Findipg particularsoluti@

some of more important linear PDE

appearing in many applications
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: Example 2:
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= u(z,y) = X(z) Y(y)
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| = u(z,y) = X(z) Y(y)
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: Example 2:

Y (y)

: = u(z,y) = X(z) Y(y)
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solutions of homogeneoDE

THEN ulz,g) = et (s, p)+ (e, y +---+W

IS also a solution,

where cq1,co, -+, ¢, are constants.
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12.1: Def 12.1.1: Classification of Equations DE”‘;iﬁg?[?E:j.i’%i;Jgi
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A, B,C,D, E, F argreal mumbers

IS said to be

—

’/)\\é]wy\oo}a(/ f B2 -44C >0

Vo\yox\y'oh (_ if B2—4AC — 0

(Wave. Equation)x

( }\ed* Equation) %
( Lﬂjfla&_ Equation) /<

Q/\\'\V(ﬂ/ if B2-44C < 0
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Example 3: Classifying Linear 2nd-Order PDEs Feng-Li Lian © 2019
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— B2 _4AC = 0

= A=1,B=0C = -

= B?2—4AC > 0

= %H?%”bL-

= A=1,B=0,C=1
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' @ One-Dimensional Heat Equation:

@ One-Dimensional Wave Equation: ~
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(b) Enlargement of segment

¥ x +Ax w X ’
(a) Se .‘:0 % ring
FIGURE 12. Flexible string anchored atx = Oandx = L

. Thermometer
Temperature as a function

K TWO-DimenSional For[n !Zl of position on the hot plate
Laplace Equation:

\ &,
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Summary - 12.1: Separable Partial Differential Equations Feng-Li Lian © 2019
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Hyperbolic if B2—-4AC >0 (Wave Equation)

{ Parabolic  if B2—4AC =0 (Heat Equation)

Elliptic if B2—4AC <0 (Laplace Equation

\



