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Rešitve

1. naloga
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Polje bo potencialno, če bo rot ~V = 0 . Rešitev je

a = 1

u =
∫ y

1 + x2
dx = y arctg x+ C1(y, z)

u =
∫

(eyzz + arctg x)dy = eyz + y arctg x+ C2(x, z)

u =
∫
eyzydz = eyz + C3(x, y)

Vsem trem rešitvam ustreza potencial

u = eyz + y arctg x+ C



2. naloga

Uporabili bomo Gaussovo formulo in račun izvedli v cilindričnih koordinatah. Enačbi robnih
ploskev telesa v teh koordinatah sta r2 + z2 = 2 in z = r . Presek ploskev je pri z = 1 , r = 1.∫
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3. naloga

(a)

f(z) = x− iy +
1

x+ iy
= x− iy +

x− iy

x2 + y2

u = x+
x

x2 + y2
, v = −y − y

x2 + y2

Preverimo, ali velja Cauchy-Riemannova enačba ux = vy :

1 +
x2 + y2 − x2x

(x2 + y2)2
= −1 − x2 + y2 − y2y
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x2 + y2 − x2x
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+
x2 + y2 − y2y

(x2 + y2)2
= −2

0 = −2 je protislovje in zato f(z) ni analitična

(b)∫
|z−i|=3

(f(z) − z̄) dz =

∫
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z
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z
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(c)∫
|z|=1

f(z) dz =

∫
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z̄ dz +

∫
|z|=1

1

z
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Prvi integral izračunamo s parametrično enačbo enotne krožnice z = eiϕ∫
|z|=1

z̄ dz =

2π∫
0

e−iϕ eiϕidϕ = 2πi

Drugi integral je enak integralu pod vprašanjem (b). Rezultat je

∫
|z|=1

f(z) dz = 4πi


