Math 473 PDE Solutions for A4

1. By Theorem 1, cos®(z) = 4 cos(z) + +cos(3x) implies that a; = ¢ and
az = 4. The integrals are ma; and mwag, respectively.

2. (a) FS f(x) — % cos(4mx).
(b) FS f(z) = {,- cos(x) + sin(z) — & cos(3x).

7. (a) FS f(z) = e’ ") [-L +3 00, u)—[cos(nz:) - nsm(nz)]]
(B) FS f(z) = T—.(e“ D [+ + 50 meleos(na) — nsin(na)]|

8. We have a¢ = + [ sin(x) dz = £. For n > 0, we use Green’s formula on the
interval [0, 7]:

ra, = Ar sin(z) cos(nz) dxr = (c,, s) = (Cua s)

1 ! ! ™ " 1 T
—— (cn(@)s(x) = cul@)s' (@)]g + (cns ")) = —— (1) +1—(ew, 5))
1 n
= - (-1D)"+1-ma,).
Thus, 7a, (1 — "—_) = —ﬁ_— (D))" +1)ora, = _TI-Q_TI_)T*] A similar calcula-
tion yields

b, (1 - ”%) =0orb, =0forn>1.Forn=1, we get by = %fur sinz(a:)d:c .
1. Thus,

FS f(z) = ;—_+gsin(x)_%i(—n}z)i “Iloos(m)
Ti=1

1 . Y
L+ gsin(z) - £ (7 cos(2e) + 75 cos(dz) +...).

9. (a) b'n = 07 ay = 2];; (5174—21724'1) dr = 2(%1175—%:1:2-{-:1;)'] = 2.

5 0

on = [ @~ D eos(nmade = (o0, 0% = 1)%) = = ()" (el a® = 1))
= (&) (I @)@~ 1) = cal@)@® — 23|, + (e, 120% - 1))
=—(,,L) O+ (en, 122 — 4) = (L)’ (e, 120 — )

= ()" (Ieh (@) (120* - 4) - ¢ (2)242]|" ]+(c,,,24))

= ()" (e (@)24al’ +0) = ~48(£)" (-1)".

Thus, FS f(z) = 55 — 3 Y. 2r(—1)" cos(n7z).

(b) M = max_q<.<1 |f '(z)| = max_j<,<1|122? — 4] = 8. Using Theorem
2,

|[f(z) = Sn(z)| < 4f \",’. Thus, we set 4:‘_:\‘,’ <.001= N>4-8-1000m %~
3242.28.

(c) [FS f(z) — Sn(z)| =
LN <.001

= N> (1(;000)%~ 5.48. Thus, N = 6 suffices.

(d) We put z = 1in (z? — 1)? =FS f(z) = = - 8™ L cos(nrz),

I 7 n=1 pnd
obtaining

48 o0 ] 1 r_
T n=1 m‘ COS(nﬂ') 1' , O Zn 177 — 90

|...

rJ o Nt (_+)oos(n7rz)’ < 48
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Section 4.2

3. Use Theorem B and recall that FS f(z) is periodic of period 2 and converges
to the average at jumps. One need not compute FS f(z) to draw its graph.

9. (a) Using the distributive law, (a+rb)-(aHrb) = (a+rb)-a+(a+rb)-(rb),
etc.. Since squares are nonnegative, h(r) = ||a + rb||? > 0 for all r.

(b) For b # 0, h(r) is a quadratic function of r, and hence the graph of h(r)
is a parabola. Since h(r) > 0, the parabola will contact the r-axis in at most
one point.

(¢) Upon solving h(r) = 0 using the quadratic formula, the quantity [2a -

bJ* — 4(b- b)(a - a) appearing under the square root would have to be positive
or else there would be two real roots.

10. Since the properties of dot products which were used in Problem 9, also
hold for inner products ((,)) of functions, the same proof works.



