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Fourier Series and its application to Heat and Wave Equation
K4 HRE EEXEF SHILI BTHE

Name Yutaka Akasaka Mihoko Kunita Hokuto Konnno Tomomi Kusaka

B9 : FourierfR IS K 2 BMEBDWHARRERES L V. T3V VEBICKIMHARKZER TS LTHS,

Purpose : Mathmatical and physical approach to understand the heat equation
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In an age when the existence of molecules are a hypothesis Einstein was studying Heat flows to the lower one from the one where temperature is higher. Heat
the physics of heat on this hypothesis. He had found the fluctuation of enegy as the flux is proportion to this instantanious temperature slope per unit time. This is
limit suitable for thermodynamics. It is Brownian Movement that proves this the law of heat donduction.
fluctuation graphically.
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".._‘ i Dirichlet boundary conditions express the state where ice is cooling the both
& - ends of wire whese movement of the heat in the point of on end is quick.
L. Neumann® 15 5H & (boundary conditions of Neuman) :
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Awxw—0 Neumann boundary conditions mean that there is no temperature slope at both of
ﬂi'.' ends, there are no receipts and payments of heat. It's the so-called heat isilation
—=nf conditions. Supporting the end of both of wire with thermaoisolation realize it.
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Here, apply to the state equation of gas, and define the density of number. We
can lead the following equation. 1.Diriclet
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We have finished here.
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From now, we will lead following equations. u(t,x) converges uniformly on [ ¢ , o) ( ¢ >0). Each term is continuous and so is
u(t,x).
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B The upperequation is C”function and differentiation term by term is possible for it.
Ganal If the differentiation term by term is carried out, u(t,x) satisfys differential equation.
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E Y u(t,x) is uniformed convergence in the interval (0, o) x [0, 7r].




