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4.1 OCCURRENCE OF THE WAVE EQUATION

One of the most important and typical homogeneous hyperbolic different
wave equation. It is of the form

o

Engineering and is seen in many situations such as transverse vibratic
membrane, longitudinal vibrations in a bar, propagation of sound waves
waves, sea waves, elastic waves in solids, and surface waves as in earth
of a wave equation is called a wave function.

An example for inhomogeneous wave equation is
‘92
Z o -*Vu=F
ot
where F is a given function of spatial variables and time. In physical probl
an external driving force such as gravity force. Another related equation i§
I*u +2y0"u
ar’ ot
where ¥ is a real positive constant. This equation is called a wave equ:

term, the amplitude of which decreases exponentially as ¢ increases. In Secti
derive the partial differential equation describing the transverse vibration of
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