Tentamen Fourieranalys for E2, 96-08-27, [6sningar

Uppgift 1
X =6 gerh' +ah = bs' + cd, Laplacetransformation ger F : s 6verforingsfunktion H(s) = 5,

a) F ar stabilt, om Rea < 0(a, b godt), eler omc = ba(a, bgodt)1
Féra=+,b=3c=24& H(s) =3 sz altsk

s_1

b) F(0) o3—% « § = 3( Sf s) c3(2e —1)0(t).

c) Séttiny = sin+ i Fstillstndsekvationy' + 2y = 3(x' — $+x),safér du
2 cos$ + 2sinL = 3(x' — $x) som satisfierasav x(t) = —% cos.

d) F(sint) = |D(1)| sn(t+arg0(1)) =

[D(l)— = |0(1)| = 3ochargd() = ag(-(% -j)*) = ag(2 +]) = actan 2 }
= 3sm(t+arctan§) = 2 (3sint + 4cost).
Lo— 3+ 5+ 21 ) c2(sint+ dcost—de ) 0qt).
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€) Fe'o(-t)) o 3_ % T = jw% + T = 21+J.(2w) + Tio c-2e” 29(t)+e€( t).

) =(-6e7% + 9e ) 6(t). Och det ger nu:
Feth = F(ete( t) +e-t9(t)) = (9e-t 877 ) O(t) + €'0(-1).

Anm: Det sistafar du dven direkt, men jobbigare (?):
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Fethyo32z, 2 _ 8 _ 8 | 10 - _ge3t)+5eH+4etisgnt
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y(t) = F(e‘@(t)) har den totaJaenergln
- 27r J.llj(w)lzdw = J.‘ % l—ja)
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dow = —E-ZJ(;Q-l- L

2 « Z. | bandet jw| < Q ligger energin Eq = iﬂ o = 2[actano]y = < actanQ. Nu

1+0?

D0
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o

skall Eq = $E, dvsarctanQ = £, dltsdQ = 1.
ar: a) Rea < 0, b,c godt eIIer c = ab, a,b godt
b)3(2¢2-1)0t) ¢)-Lcost
d) 2(3sint+4cost) resp 2 (3sint + 4cost - 4e7z )O(t)
€) —2e720(t) + e'0(-t) resp (—6e7z + 9 ) O(t) resp et - 8e T O(t) + €'0(-1),Q = 1

Uppgift 2

Anséttningen u(x,t) = X()T(t) ger X~ = T = 4, for X & det ett S-L-problem:
X'"=IX0<x<nm
X'(0) = X'() = 0
Till A < 0 hor I6sningarna X; (X) = acosy-Ax+bsny-1x.
X50)=0=>b=0 Xj(r) =0=sn/-Ar =0= A = k2 dltsi
Ak = —k?, Xk(X) = coskx, k= 0,1,2...
Till dessa Ay har ekv. T = AT Iésningarna T(t) = et = e ¥t altsiar

med A < O.Till A = 0 hor egenldsningen Xo(X) = C.

do = 2[arctanw]y =



u(x,t) = 3 cxcoskxe ¥,
k=0

Fort = 0 skall u(x,0) = >_ ckcoskx = 4dn*x =
k=0
=(1 - cos2x)?=1 - 2cos2x + $ (1 + cosdx) = 2 — 2cos2x + 4 cos4x, dvs

Co= 3,62 =-24 =3 ochc = 0fork ¢ {0,2,4}.

svar: [u(xt) = 3 - 2e*cos2x + +e % cos4x

Uppgift 3

4 1
P(x) = > cPw(x) dar Py(x) & Legendrepolynom och ¢, = 241 [ sinhxPy(x)dx.
k=1 -1
Nu & co = c2 = ¢4 = 0, ty sinhx & udda och Pg, P2, P4 & jamna.
1

Eftersom Py, P, & uddasd & ¢, = 3[xsinhxdx = 3[xcoshx — sinhx]g =
(0]

1
= 3cosh1-3sinhlochcs = 74 (5x® - 3x) sinhxdx = [part.int] =
0

= Z[5(x® coshx — 3x?sinhx + 6xcoshx — 6sinhx) — 3(xcoshx — sinhx)]¢ =
1(32cosh1 - 42sinh1).
Alltsdar P(x) = (3cosh1 - 3sinh1)x+ L (16cosh1 — 21sinh1)(5x® — 3x).

svar: | (-65cosh1+ 42 sinh1)x+ (280coshl— L5 sinh1)x®

Anm: Ritasinhx och P(x) for att se vilken fantastisk approximation det &r; felet ar
1
[ (sinhx— (~65c0sh1 + %5 sinh1) x - (280cosh1 - 25 sinh1)x3) *dx = 0.3695 x 1075 !

-1

Uppgift 4
f(t) = 1jt2 * arctant = f'(t) = 1jt2 * ﬁtz > 22l = %ﬂ26_|2w|
- 2 1 — _ T 1 _
[eM> 2 5 L orekl] >t = % e f(t) = marctan + ¢, eftersom

o0

f(0) = | £L + arcten(-7)dz = 0 [uddaintegrand ], siér c = 0.

svar: | arctan 5




