7.3.3. The IBVP: Neumann Conditions.

Theorem 7.3.3. The BVP for the one-space dimensional heat equation,
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where k > 0, L > 0 are constants, has Cu f&%t’fe()/ many solutions
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Furthermore, for every continuous function f on [0, L] satisfying

‘ (
f[o) = f[L) = 0O , there is a unique solution u of the boundary value

problem above that also satisfies the ¢nedcal condition

This solution u is given by the expression above, where the coefficients are
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Remarks:

(a) Thisis an Lwuc'diol —Roavoary  Value Problem (IBVP).

(b) The boundary conditions are called /V Clreavy boundary conditions.

Remark: The physical meaning of the initial-boundary conditions is simple.

(1) The boundary conditions is to keep the heat ‘f/ Gk at the sides of the bar is

conslanl*

(2) The initial condition is the  £'3¢ Yral n—’mpefa.fum on the whole bar.

Remark: One can use DV?/’L"C‘/GZ‘ conditions on one side and /VG?&LWd,un

on the other side. This is called a _wWh(xa boundary condition.

Remark: The proof is based on the Se& Pdu‘a.ﬁo'h [9) # Varca é/ As
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Proof of the Theorem: Qt_u = k é;a, P /{/BC:/
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ExaMPLE 7.3.2: Find the solution to the initial-boundary value problem
ou=0%u, t>0, zecl0,3],

with initial and boundary conditions given by

1 u(0.0) 7T w€ [2,3], . {u/(t,O) =0,
: ' 0 zec [O,;), Y3 =0
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