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1.1. Diffusion Equation 9t = Y ox2

1.1-1. Particular solutions of the diffusion (heat) equation:
w(zx) = Ax + B,
w(z, t) = A(z? + 2at) + B,
w(z, t) = A(z® + 6atz) + B,
w(z,t) = A(z* + 12atz? + 1242t?) + B,
2430 (2n)(2n-1)...(2n -2k +1) (at)F 222k,

w(z,t) =x
Py k!
P k!

w(z,t) = Aexpap?t + px) + B,

(@.8) = A= ex _T\ip
wlx,t) = \/f P Aat )

w(z, t) = AexpEap’t) cosa + B) + C,
w(z,t) = AexpEpuz) cosqur — 2ap’t + B) + C,

T
) =Aerf( —= ) + B,
w(z.1) < 2\ at )
whereA, B, C, andy are arbitrary constants,is a positive integer, erf = % / expE£?) de is
T Jo
the error function (probability integral).

1.1-2. Formulas allowing the construction of particular solutions for the diffusion equation.
Supposev = w(z, t) is a solution of the diffusion equation. Then the functions

wy = Aw(EAz + C1, At +Ch) + B,
wo = AexpQz + aX?t)w(x + 2a\t + Cy, t + Ch),
A Bx? T v+ At
= e Ty ——— ||, A - By =1,

R exp[ 4a(5+ﬂt)}w< 5Bt 5+t £
whereA, B, C1, Cs, 3, 0, and\ are arbitrary constants, are also solutions of this equation. The last
formulawithg =1, v = -1, § = A = O was obtained with the Appell transformation.
1.1-3. Cauchy problem and boundary value problems for the diffusion equation.
For solutions of the Cauchy problem and various boundary value problemgosé®mogeneous
diffusion equatiohwith &(x,t) = 0.
1.1-4. Other types of diffusion equations.

See also related linear equations:

» [nonhomogeneous diffusion equation
 convective diffusion equation with a source
« diffusion equation with axial symmetry
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* nonhomogeneous diffusion equation with axial symmetry
« diffusion equation with central symmelry
* nonhomogeneous diffusion equation with central symmetry
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