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1. (i)
∑∞

n=0
(−1)n
(2n+1)!

z2n−1 para 0 < |z| <∞; (ii)
∑∞

n=0
z−n+3

n!
para 0 < |z| <∞;

(iii)
∑∞

n=1
(−1)n+1

(2n)!
z2n−2 para 0 < |z| <∞;

(iv)
∑∞

n=0
(−1)n cos 2
(2n+1)!

(z − 2)2n +
∑∞

n=0
(−1)n sen 2

(2n)!
(z − 2)2n−1 para 0 < |z − 2| <∞.

2. (i) −
∑∞

n=0
zn

3n+1 −
∑∞

n=0
2n

zn+1 ; (ii)
∑∞

n=0
3n−2n
zn+1 .

3. (i) f(z) =
∑∞

n=1
n(−1)n+1

(2i)n+1 (z − i)n−3;

(ii) f(z) =
∑∞

n=0
(n+1)(−1)n(2i)n

(z−i)n+4 ;

(iii)
¸
|z−i|=1

f(z)
(z−i)3 dz = −

5πi
32

;

(iv)
¸
|z−i|=3

f(z) dz = 0.

4. (i) Pólo de ordem 3; (ii) Pólo simples; (iii) Singularidade remov́ıvel;

(iv) Singularidade remov́ıvel; (v) Pólo de ordem 4; (vi) Pólo simples.

5. (i) π
2
+ 2kπ, para qualquer k ∈ Z (pólos de ordem 2); (ii) 0 (singularidade essencial);

(iii) 0 (pólo de ordem 2) e 2kπi, para qualquer k ∈ Z \ {0} (pólos simples).

6. (i) Pólo simples e Res (f, 0) = 1; (ii) Pólo simples e Res (f, 0) = 1
4
;

(iii) Pólo de ordem 2 e Res (f, 0) = 0.

7. (i) 0 é pólo de ordem 2 e Res(f, 0) = − 16
π2 ; π

4
é pólo simples e Res(f, π

4
) = 4

π
;

kπ, com k ∈ Z \ {0}, são pólos simples e Res(f, kπ) = 4
kπ2(4k−1) .

(ii) 0 é singularidade essencial e Res(f, 0) = 1
4!

.

(iii) i é pólo simples e Res(f, i) = ch i
2i(i−3) =

cos 1
2i(i−3)

−i é pólo simples e Res(f,−i) = ch i
2i(i+3)

= cos 1
2i(i+3)

; 3 é pólo simples e Res(f, 3) =
ch 3
10

.

(iv) i é pólo simples e Res(f, i) = −1.

(v) −1 é pólo simples e Res(f,−1) = e−1 ; 0 é sing. essencial e Res(f, 0) = 1−e−1.

8. (i) −πi
3

; (ii) π sh 1; (iii) 0; (iv) πi; (v) 0; (vi) 0; (vii) 2πie2

3
.

9. (i)
√
2π
2

; (ii) 3π
8

; (iii) π
2ea

; (iv) π
e

; (v) 2π
1−p2 ; (vi)

5π(
√
2−1)
2

.
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10. O integral ao longo de γε,R é πei
π
8 e
´∞
0

4√x
x2+1

dx = π ei
π
8

1+ei
π
4
= 2π

2+
√
2
cos π

8
.

11. π
2

.
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