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TOPI CS: Linear equations. Superposition. Normal nobdes and
i mpul se problens (Green's functions). Heat equation in 1-D
exanpl es: various initial and boundary val ue probl ens.
Met hod of i mages.

Li near equations:
Use superposition of special solutions to get genera
Standard net hods for evol ution equations:
--- eigennode anal ysis: separate tinme dependence as e”(| anbda*t)
--- Greens functions: solve problens where the data is concentrated
at a single location. Then integrate over these special solutions.
Deconpose general probleminto 3 special ones:

(1) Pure initial value. Honogeneous B. C. and no sources.
(2) Pure boundary value. Zero initial values and no sources.
(3) Pure sources. Zero initial values and honpbgeneous b.c.

EXAMPLES for the heat equation in 1-D. Tt = T XX %-----------------
#1 Initial values on the infinite line, no sources.%----------------
-- Solution by normal nodes. Fourier transform
-- Geen's Function. Use symetries. Reduce problemto solving ode.
-- Connection between approaches. Fourier transformof a delta.
#2 Periodic initial values on the infinite line, no sources. %------
-- Solution by normal nodes. Fourier series.
-- Green's Function. Use periodic extension of Exanple #1 solution.
-- Note: Nornal nodes good for t large. Green's function expression
we have good for short times.
#3 Initial data on half space x > 0. No sources. T(0, t) = 0.
-- Geen's function by the nethod of inages:
B.C. T =0 equivalent to solution odd.
#4 Initial data on half space x > 0. No sources. T x(0, t) = 0.
-- Geen's function by the method of inages:
B.C. T_.x = 0 equivalent to solution even.
#5 Initial data on an interval with T = 0 at ends. No sources.
-- Geen's function by the nethod of inages, and periodi ¢ extension.

O her exanpl es one can do: (a) T = 0 on one boundary and T_x = 0 on
the other. (b) Robin boundary conditions. (c) Approach extends to
sinple sets in nmore than 1-D (later).

SYMMVETRY: in all exanples above x, vy, t) = y, X, t). Generic.
Motivate (no proof) by analogy with o.d.e. theory: ut = Atu
where A is symetric. Then the solution operator exp(t*A)

isalso symmetric.





