3.5.11ef

(e) doesn’t pass test; * (f) uniformly convergent.

3.5.21 a,c,e

(a) The periodic extension is not continuous, and so the best one could hope for is
ay, b, — 0 like 1/k. Indeed, ag = —2m, a; =0, b, = (—1)k+12/k, for k > 0.

c¢) The periodic extension is CD, and so we expect a.,b,. — 0 like 1 k2. Indeed,
(c) ks Ok
(LD:%?rz ak:(—l)kﬁl/kz b, =0, for k> 0.

(e) The periodic extension is C*°, and SO we expect ay, b, — 0 faster than any (negative)
power of k. Indeed, ay =1, ay = 2 , and all other a;, = b, = 0.

3.5.22 a,f

3.5.26 c,e

% (c) converges in norm; % (e) does not converge in norm.

3.5.43

41.7

(a) u(t zt:):1 — Z exp(—(4j+2)27r2t) cos(4j + 2)wx;  (b) 3;
’ 4 71'2 (25 +1)2 + 1)2 ' 42
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(c) At an exponential rate of e 47 t;
(d) Ast — oo, the solution becomes a vanishingly small cosine wave centered around

U= %, namely

u(t, ) ~ 12 P cos 2mx:




41104, c
4.1.10. (a) u(t,z) = e~ cosz; equilibrium temperature: u(t,z) — 0.

ic‘: e~ (2h+1)%t cos(2k+ 1)z
E=0 (2k +1)2

* (c) u(t,z) = 37— ; equilibrium temperature: u(t,z) — 3.

41164a,b

(a) If u(t,z) = et v(t,z), then

Ou at at OU at 0% 8%u
E;QB U(t,$)+8 a(t,E):’Ye W:’Yal?
2,2
(b) w(t,z) = e ** > b, e~ (@t ™t Ginnma, where b, = Qfo f(z) sinnmzdz
n=1

are the Fourier sine coefficients of the initial data. All solutions tend to the equilibrium
value u(t,z) — 0 as t — oo at an exponential rate. For most initial data, i.e., those with
b, # 0, the decay rate is e~ %t where a = a4~ 72; other solutions decay at a faster rate.



