QUESTION
Use the cosine transform to solve the heat equation

Uy =cU, x>0, 0<t <0,

with the boundary conditions

22

U.(0,t) =0, U(x,0)=e"2, U,U, — 0 as z — 0.

ANSWER
Upe = cUp, ©>0, 0<t < oo, Ug(0,t) =0,
2
U(z,0) :e_XT, UU,— 0asz — 0
Fourier cosine transform with respect to = gives U(¢, t)
~U,(0,t) — &u = —E%u = cuy

= u(€, 1) = u(€, 0)e 5

oo 2

u(&,0) = / e~ coséx dx
= 2/ _% coséx dx
= —Re/ e 5 e % dg
- / “Horie =t Z dx
2
= 3 T / eV’ dy (taking y = x + i)
11 &
= — & 2
227
uw(&,t) = 11 —%(1+2§)

2f7r
Uz, t) =224 |5 e~ Srlv2t ) cos Ex dE
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Change of variable & :M@ = \/ﬁ?
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Ulzt) = 2L g
@8 = greavah ¢ 7 T
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= ———— ¢ 2
= ;e—%<1+2>



