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f(z) =

{

0, z = 0
x3

−y3

x2+y2 + i x3+y3

x2+y2 , z = (x, y) 6= 0
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f : z 7→
1

z(z − 1)« �!�6�QM�N:O_I�N<J7M�R6I�OQM�H � G��!H���M=M=�Q��� {z ∈ C | 1 < |z − 2| < 2}
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∫

2π

0

1

(2 + cos θ)2
dθ
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Mn(R)

�QM��E�!H�I�H��6J��6J7M��_OQKLI � I��_OQM�N n×n
U � �!O_�_I�I��_I�M�N � ��K��6KE�_OS� � �kF7M�J�OQKL�_IA�=FE�!�_�6����D

�1�QKLI�OS��a�M�O_OSG1�_KL�6J�J7K

V = {A ∈ Mn(R) | A + AT = 0}
KLNPF7M�J�OQKL�_IA��FL�!�_�6�����_� � GEG!�SGEG��QM�NP��I � M�N��_I�K6D
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M2(R)

�QM��E�!H�I�H��6J��6J7M��_OQKLI � I��_OQM�N 2×2
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M2(R)
a6J��6N � �!O_�_I�I��QM�I�H�H�M A = [ a11 a12

a21 a22
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B =

[

b11 b12
b21 b22
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〈A,B〉
1

= a11b11 + a12b12 + a21b21 + a22b22
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〈A,B〉
2

= tr(AB)
a
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〈A,B〉

3
= tr(AT B)
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A =





2 1 1
2 8 −1
−2 2 4




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AT ` H�H�M­M�OQ�_I � �!R��6KLH�H�I��_I �¡� �!N § I�M�N6I6�mKL�6J�J7K D ⊂ C
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A =

[

3 −1
1 1

]

, k ≥ 1
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A =

[

0 2
−1 −1

] D�� OQ�_I � �!R��6KLH�H�I��_I �¡� �!NP�_�6�6�_I a
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t > 0 § G!OQM=M

eat ≤ ‖ eAt ‖ ≤ ebt .

C���D��kN6J7K9KL�_I��7K9�_£��_OQM=M � I�N
{

x′

1 = −x2 − x3
1

x′

2 = 2x1 − x3
2�_OS�   I�I�H�I$OS�!I#�L�_£ �¡§ OQK�KLO_O_I��QM=�_O_I$�_OS�   I�I�H�I$OS�L��� § �!I�N�K § I��_OQM��

CECED�� OQ�_I �_£��_OQM=M � I�N
{

x′

1 = −x1 + x2

x′

2 = −1 + x2
2OS�L�S� § �!I�N�K § I��_OQM=M�O��Q� � GEG!�SGEG¡N6I�I��6M�N¦Oh£�£ §6§ IWD

C�X�D ^ M�R:OSG�FLG!H�H�M
x′(t) = f(x(t)) , x(0) = x0

KLN²J7M�R6I�OQM�O_Oh£ �¡� D0�QM��6�S�E��FL�����6N6�7MzU��)�6O_OS�
U � M�N�M�OQM�H � G�`

k1 = f(xj)

k2 = f(xj + 1

2
hk1)

k3 = f(xj + h (2k2 − k1))

xj+1 = xj + h
6

(k1 + 4k2 + k3) .
	 G�£�OSGkM�O_OSG�a!J��6Nª�_I�OSG��SK�F7M�H�H�M�OS�E�!N¡OQM�R:OSG�FLGEG!N

x′(t) = Ax(t) , x(0) = x0

a�N6I�I�N § G!OQM=ME`

x1 = eAh x0 + O(h4) .


