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This is the heat (diffusion) equation with central symmetry, /22 + 2 + 22 is the radial coordinate.

1.6. Heat Equation with Central Symmetry

1.6-1. Particular solutions of the heat equation with central symmetry:
w(r) = A+ Br,
w(r,t) = A+ B(r? + 6at),
w(r,t) = A+ B(r* + 20atr? + 60a2t?),

w(r,t)=A+B |:r2” + i (2n + 1)2n) kl (2n-2k+2) (at)Fr2n2k |,

k=1

w(r,t) = A+ 2aBtr~ + Br,
w(r,t) = Ar-texp@u?t + pr) + B,

B r?
UI(’I", t) =A+ 2‘:37 eXp<_m) 0

B r?

)= A+ ——expl ——— |,

wirit)= A+ 2 e )
w(r, t) = Ar-texpEap®t) cosr + B) + C,
w(r,t) = Art explpur) cosqr — 2ap?t + B) + C,

w(r,t) = éerf(ﬁ) + B,

whereA, B, C, andy are arbitrary constants,is an arbitrary positive integer.

1.6-2. Reduction to a constant coefficient equation. Some formulas.

1°. The substitutionu(r, t) = rw(r,t) brings the original equation with variable coefficients to the
constant coefficient equatian = au,.., which is discussed ifSubsection 1/1

2°. Supposev = w(r,t) is a solution of the heat equation with central symmetry. Then the functions
w1 = Aw(EAr, A2t + C)+ B,
Br? r v+ At
BTN S T Ty T—0 ] Ad =By =1,
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whereA, B, C, 3, ¢, and are arbitrary constants, are also solutions of this equation. The second
formula may usually be encountered with= 1, v = -1, andé = A = 0.

1.6-3. Boundary value problems for the heat equation with central symmetry.
For solutions of various boundary value problems, Se#section 1/dvith ®(r,t) = 0.
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