Engineering Mathematics 2

Lecture 18

Yong Sung Park



Previously, we discussed

Fourier transform

Inverse Fourier transform

FHf)=f(0) =

Discrete Fourier transform:

Inverse transform:
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F(H) = fw) == fee i dx
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12.1 Basic concepts of PDEs

 Partial differential equations

* Linear vs. nonlinear

* Homogeneous vs. nonhomogeneous
* Boundary conditions and/or initial conditions



X+ Ct = 3

* Example:
Werify that wix, £) = vix + of) + wix — o] with any twice
differentiable functions v and w satisfies the wave equation:
O _ 0 — - (Ct+
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12.2 Wave equation as a model for vibrating
string

* For an elastic string stretched and fastened at x = 0 and x = L, the
deflection u(x, t) is found as the solution for

0%u , 0%u
p— C —

ot2 x4

which is the one-dimensional wave equation.
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e Classification of 2"9-order quasilinear PDEs

AUy, + 2BuUy,, + Cuy,y, = F(x, V, U, ux,uy)

AC—B* <0 Hyperbolic

AC—-B? =0 Parabolic

AC —B? >0 Elliptic






