Continua

Continuum Archetype: The Stretched String
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mass/length = u
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Consider displacement () along position (x) at any time (¢): V(x,?)
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Two independent variables!l/
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small of fset and curved segment:
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Linearize for small displacements and therefore small angles:

Z Fx ~]1-1~0 No force in the x-direction
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rise/run = slope = dy/dx




Switch from &s to partial derivatives (slopes):
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Multiply by Ax/Ax:
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Limit as Ax— 0:
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So the vertical string force is proportional to curvature.
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WAVE EQUATION




Any function: y = f(x —Vt) or y= f(x + vt) is a solution to the
wave equation!
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We have not used the wave equation, we have only taken partial derivatives!
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Any function:

y:f(x—vt) or y:f(x+vt)

is a "traveling wave" solution
to the wave equation
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For example, Gaussian: y = Ae (x-v)?/c

[ [+ dt y:f(x—vt)movesin+x
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// y=f(X+vt) moves inh -x

How fast? V= /f(x,1)= f(x+dx,t+d)
x—vt =(x+dx)—v(t+dt)

0 =dx—vdt
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