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Teorema de Cauchy

1. Calcule
´

γ
f(z) dz para:

(i) f(z) = z2, γ(t) = eit (t ∈ [−π/2, π/2]);

(ii) f(z) = Re z, γ(t) = t + it2 (t ∈ [0, 1]);

(iii) f(z) = 1/z, γ(t) = e−it (t ∈ [0, 8π]);

(iv) f(z) = ez, γ os segmentos [0, 1] ∪ [1, 1 + i] ∪ [1 + i, i];

(v) f(z) = |z|4, γ o segmento [−1 + i, 1 + i].

2. Seja R > 0. Mostre

1

2π

ˆ 2π

0

R2 − r2

R2 − 2Rr cos θ + r2
dθ = 1 (0 ≤ r < R).

Sugestão: Considere o integral da função (R+z)/(z(R−z)) sobre um caminho adequado.

3. Mostre que:

(i)
∣∣∣� |z−1|=2

1
z
dz

∣∣∣ ≤ 4π;

(ii)
∣∣∣� |z|=R

z−1
z+1

dz
∣∣∣ ≤ 2πR(R+1)

R−1
;

(iii)
∣∣∣´γ eiz

z4 dz
∣∣∣ ≤ πR−3, γ(t) = Reit (t ∈ [0, π]);

(iv)
∣∣∣´[0,1+i]

(z2 + 1)−1 dz
∣∣∣ ≤ √

2.

4. Para a ∈ C e r > 0, designa-se por γ(a; r) o caminho γ(t) = a + reit (t ∈ [0, 2π]).
Calcule

´
γ
(1 + z2)−1 dz para:

(i) γ = γ(1; 1);

(ii) γ = γ(i; 1);

(iii) γ = γ(−i; 1);

(iv) γ = γ(0; 2);

(v) γ = γ(3i; π);
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