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MIGADIKH ANALUSH
FULLADIO ASKHSEWN III

Did�skwn: G. Smurl c

1. AnaptÔxte se seir� Laurent th sun�rthsh f(z) =
1

z3 − z4
gÔrw apì to 0, stouc daktulÐouc

0 < |z| < 1, |z| > 1.

2. AnaptÔxte se seir� Laurent th sun�rthsh f(z) =
1

z
+

2

3− z
gÔrw apì to 1, sto daktÔlio

1 < |z − 1| < 2.

3. AnaptÔxte se seir� Laurent gÔrw apì to 0 tic sunart seic

z3 cos(1/z), ze1/z
2

,
sin2 z

z
,

sto daktÔlio |z| > 0.

4. DeÐxte ìti to shmeÐo z = 0 eÐnai airìmeno an¸malo shmeÐo gia tic parak�tw sunart seic:

(i) f(z) =
sin(4z) − 4z

z2
(ii) f(z) =

z

ez − 1
(iii) f(z) =

z3 − 4z2

1 − ez2/2

(iv) f(z) =
z − sin z

z3

5. BreÐte touc pìlouc twn sunart sewn kai prosdiorÐste thn t�xh touc:

(i) f(z) =
1

(z + 2)(z + i)4
(ii) f(z) =

1

z4 + z3 − 2z2
(iii) f(z) =

1

z2 sin z

(iv) f(z) =
cos z − cos(2z)

z6

6. Poi� eÐnai h t�xh tou pìlou z = 0 thc sun�rthshc

f(z) =
1

(2 cos z − 2 + z2)2
;

7. Na upologÐsete to olokl rwma

∫
γ

f(z)dz, ìpou:

(i) f(z) =
ez

(z + 2)2(z + 4)
, γ(t) = 5eit, t ∈ [0, 2π].

(ii) f(z) =
sin(πz)

(z2 − 1)2
, γ(t) = 2eit, t ∈ [0, 2π].

(iii) f(z) = z7 cos

(
1

z2

)
, γ(t) = eit, t ∈ [0, 2π].

(iv) f(z) =
1

sin2 z cos z
, γ(t) = eit, t ∈ [0, 2π].
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8. Na breÐte olìmorfh sun�rthsh ϕ : C→ C tètoia ¸ste

1− cos z = z2ϕ(z), ∀z ∈ C, ϕ(0) 6= 0.

Sth sunèqeia, na upologÐsete to olokl rwma

∫
γ

h(z)dz, ìpou

h(z) =
1

1− cos z
+ z5 sin

(
1/z2

)
, γ(t) = eit, t ∈ [0, 2π].

9. (i) 'Estw g olìmorfh p�nw se mia perioq  tou 0 me g(0) 6= 0. Na deÐxete ìti

Res

(
1

z3g(z)
, 0

)
=

2[g′(0)]2 − g′′(0)g(0)

2[g(0)]3
.

(ii) Na upologÐsete to olokl rwma∫
γ

dz

z(ez − 1) sin z
, ìpou γ(t) = eit, t ∈ [0, 2π].

10. Na deÐxete ìti ∫
γ

exp

(
z +

1

z

)
dz = 2πi

∞∑
n=0

1

n!(n+ 1)!
,

ìpou γ(t) = eit, t ∈ [0, 2π].


