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1.

Ettlinjart, tidsinvariantsystem(filter) harimpulssareth(t) = te=2!6(t). Beraknasvaretpainsignalen

cos wyt (wo > 0). (7p)
Losproblemet

0%u  Ou

w—a‘f—u, O0<zx<1,t>0,

u(0,t) =0, wu(l,t) =0,

u(z,0) = z cos %:v (8p)

Bestim samtligaegervardenochtillh drandeegenfunktionetill Sturm-Liouvilleproblemet

e_hdi( 2+ du=0, 0<z<l,

u(0) =0, wu(l)+4'(1) =0.

Utvecklafunktionene™* i Fourierserian.a.p.egenfunktionssystaet. (7p)

. Bestamenldsningtill

@—I-@—O —o<zr<oo, 0<y<l1
a‘(EQ ayQ - Y ? y ’
u(z,0) =0, uy(z,1) = f(iv),
dar f € L3(R). Visaatt [ |uy(z,y)|* dz < [*_|f(2)]* da- (7p)

. Dentvadimensionelld&ouriertransformeiav enfunktion f(:c, y) ar

- / / f(@,y)e € m) dody,

om f € LY(R?). Infor polarakoordinateri zy- resp.én-planet:
z=rcosf, y=rsinf, & =pcosy, n=psine.

Enfunktion f(z,y) kallasradiell, om denbaraberorpar = /z2 + y2. Visaatt Fouriertransformen
av enradiell funktion arradiell. Narmarebesamt,om f (z,y) = g(r), visaatt

fem =2r [~ go) Do ar. (7p)
. VisaattLegendrepolynomepP, (z) satisfieradifferentialekationen

d o\ dy

Iz [(1 —x )dw] +n(n+ 1)y =0. (7p)

. Antagatt f ar2w-periodiskochstyckviskontinuerligochhar Fourierserienzn;,,éO cne™. Visaatt

[/
Cn ino o
dp = —e'" f lla@
/Of(cp) © C’o-l-niome orallag,

dar Cy arenkonstant. (7p)
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