3.1 Solutions

1. (a) and (b) are straightforward applications of the chain rule.
(e) Since v(z,t) = f(z,t)u(x/t,~1/t), where f(z,t) = 71? exp(—x?/4kt) and
ft = kf.’l-’.‘l"a
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Moreover, v, = fru+ f uw? and vy = feou + 2 f,,u,.? +f u“,t—z
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2. Follow the procedure of the derivation leading up to Proposition 1.

3. (a) u(z,t)=4e @7/32gin(2EL) — o (57/3)°2 gip (2gx)
() u(z,t) = 5e 327 sin(4rz) 4 2¢ 207 sin(107)
(¢) u(x,t)=3e 20/3 tsin(ZE) — e 27 L sin(ra)
(d) u(z,t) =9e /3 tsin(LE)
(e) u(,t) = 6e (1287°L/9) sin(#£) + ¢ " sin(5mz).
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12. (a) We have

u(z,t) = Fm (Ul (up — uq) \/—/% eV’ dy) = %exp( m) dz ( x(kt) "zL)
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™ 4At)(_-1(/\1‘) g‘k) == %oxp(—%)x(kt) 3.
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Also, wug(z,t) = ; (m + (up — w1 \/_/_ eV’ dy)
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Thus, wug.(x,t) = ﬁcxp T ) (kt) 2 = ~3 \/_ exp(— 1 x(kt) 2

Hence, u; = kugy.
(b) Note that for x > 0, lim; ¢ 71/_5 = 0. Thus,
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