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cos z

z sin 1
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z(e
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.

�!(� 15 ©) ©O¦ f(z) = 1
z(z2+4) 3±e��S� Laurent?ê.

(1) 0 < |z| < 2;

(2) 2 < |z| < +∞;

(3) 0 < |z − 2i| < 2.
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(1) ∫

|z|=3

z23

(z3 + 1)4 · (z4 + 1)3dz,

(2) ∫
|z|=2
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dz,
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(3)
2π∫

0

dθ

5 + 3 sin θ
,

(4)
+∞∫

−∞

x2 − x + 1

x4 + 1
dx,

(5)
+∞∫

−∞

cos x

(x2 + 1)(x2 + 4)
dx.
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(1) ¦ z7 − z4 + 5z2 − 2 = 03� |z| < 1S���ê; ?�Ú¦Ù3��
1 < |z| < 2S���ê;
(2) � λ ∈ R� λ 6= 1, y²: �§ z4 + λz + 1− λ = 03m�²¡S�o
Tkü��, �oTkn��. ?�Ú, ¦¢ê λ���, ¦��§3m�
²¡STkn��.
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� f(z) = (cos z−1)3

(4+z2)(ez−1)2 , C : |z| = 7, � z÷ C _������, ¦Ì�C

z∆C arg f(z);
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f(∞) =
1

2π

∫ 2π

0
f(Reiθ)dθ, r < R < +∞,

ùp f(z)3 |z| ≥ rþ)Û, z = ∞´ f(z)���Û:.
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