4.3. Heat equations with Neumann boundary conditions.

(a) Use a separation of variables Ansatz (i.e., writing u as a sum of solutions of the
form X (z)T'(t)) to solve the following PDE

U — 4z, =0 (z,t) € (0,7) x R
uz(0,£) =0 teR, a)
ug(m,t) =0 teRy

u(x,0) =sin(z) = € (0,7).

(b) The PDE (1) describes the heat propagation in an extremely thin channel.
Calculate the following function

U) =2 /" ulz, 1) dz:
0

T

One can interpret U as the average temperature of this channel. What can you
deduce from U?

(¢) Use a separation of variables Ansatz to solve the following PDE

up — gy +u=0 (z,t) € (0,7) x Ry
ur(0,t) =0 te Ry @)
ug(m,t) =0 te Ry

u(x,0) =sin(z) z € (0.7).

Compute the average temperature

l/"11(1'.1)(110

™ Jo

and the deviation of the temperature distribution

u(z, £) — %/ﬂx u(z,t) dz.

Compare the behavior of the average temperature and of the deviation of the
temperature distribution for this problem and the previous one.
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4.3. Heat equations with a

(a) Usea
form

tion of variables Ansatz (i.e., writing u as a sum of solutions of the
(t)) to solve the following PDE

g = dugy =0 (x,t) € (0,7) x R,
uz(0,t) =0 teR
ug(m,t) =0 t

u(x,0) = sin(z)

(b) The PDE (1) describes the heat propagatig] an extremely thin channel

Calculate the following function

U(t)

One can inter
deduce fromy
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(¢) Use a separation of variables Ansatz to solve the following PDE 7 b/
o vaviavigh
uy — g, 0 (z,t) € (0,7) x R, .

I ur(0.4) =0 teR 2)
up(mt) =0 te Ry o n
L
u(x,0) =sin(zx) x € (0,m). 'b adu Ll >< as T Cﬁ J
Compute the average temperature u 5{7@&] T 4 = — l - )\
5 - e
I_ / u(x.t)dx /) /-\/

\
and the deviation of the temperature distribution (} g
b
2
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u(x,t) %/rm.r‘/)d.r. 6) 1) @\'
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Compare tHe befiavior of the average temperatuy ;l}t’l\\l/vt the dpviation of lli:' sl |
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