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Uppgift 1.
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Svar: Om 1/2 < |z − 1| < 1, då
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däran = −(−2)n, n = 0,−1,−2, . . . ochan = −1, n = 1, 2, . . . .

Uppgift 2. Låt
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Vi integrerar funktionen runtCR = Γ1 ∪ Γ2 ∪ Γ3, där:
Γ1 = {z = x+ iy : y = 0, 0 ≤ x ≤ R},R > 2,
Γ2 = {z = Reiθ : 0 ≤ θ ≤ 2π/3},
Γ3 = {z = re2iπ/3 : R ≥ r ≥ 0}.

Funktionenf har en pol av ordning 1 i punktenz = eiπ/3 som ligger in-
nanf̈orCR. Residysatsen ger∮
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Svar:
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Uppgift 3.

1. Låt
F (z) = 6z4 + z3 + Log(z + 2) = f(z) + g(z),

därf(z) = 6z4 ochg(z) = z3 + Log(z + 2).

På cirkeln|z| = 1 har vi

|g(z)| = |z3 + Log(z + 2)| ≤ |z|3 + |Log(z + 2)|

≤ 1 +
√

(ln 3)2 + (π)2 < 6 = |6z4| = |f(z)|.
Rouches sats ger då attf(z) har lika m̊anga nollsẗallen somf(z) + g(z) =
F (z) innanf̈or cirkeln|z| = 1, dvs fyra nollsẗallen.


