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Aufgabe 39M)N7O
P PRQ d

N7OTS,N�UVN�S,WXNZYX[�S
n \�] S&^!_�N�S OT` d a�b OT`�N�S&cdOe[�S&f�geN�Sihjf ] `lk D(P) m Q cdN7O b N7n3o9pLcd_df�S bYX[�SCqr[�S�Y

(P) s�] `utjnvc�wLn ] S,W,kyx�zyc/WXOege_<f�gTc�[ D(P) = 0
WXN�S&f ]Cb f0S&Si{2N�S&S 0 m qr[�S!Y (P) | ky};N7{;N7OTcdN[ b N7n9{9O b N7nvgeN7WXN b OeN�~�[XgeWXN�S b NZ};N��&f ] wL_ ] S,W,�z�cVWXOep&_BN7OTS,N�� ] S&^!_�Oe[�S f : Q + → Q + � b OeN�S,OTqv�!_lYX[�S n

[ b N7n d
f�pL���f0S,WX_ � `�Oe_ b N7n�~�[XgeWXN�S b N�Sz�OeWXN�S&cvqv�&f�~�_7�y~ �] n�f�gegeN ε > 0

WXOep&_ZN�c�N7OTS,N���N7OegT`�N�S,WXN
S P P

`�Oe_��5n �[�cdc�N�� �[�qv�&cd_�N�S&c
f(ε) ] S bCb N7nz�OeWXN�S&cvqv�&f�~�_ � b f�cvc D(S) � (1 + ε)D(P)

WXOege_7k
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P P�Q d
N7OTS,N \�] S,^!_d`�N�S,WXN�OT` d a�b OT`�N�S&cdOe[�S&f�geN�S�hjf ] ` � |P| = n

k
f | �3OepBN7OTS,N�S o9geWX[XndOe_d�L` ] c5f0S � b N7n9OTS ��N7Oe_ O(dn)

N7OTS,N�S�}2f�geg��LS b N7_ � b N7n P
N�S!_d� �f�ge_ ] S bBb N�cdc�N�Shjf b O ] c�� �[�qv�&cd_�N�S&c b [Xw&w�N7ge_�c�[�WXnd[�cdc�OTc�_3{9OeN b N7n�h9f b O ] c b N�c�^!geN7OTS&cd_�N�S ] `�cdqv�,geOeN�cvc�N�S b N�S�}2f�gegeN�cYX[�S

P
k

p | o�S,WXN�S,[�`�`�N�S � {9OenE^XN�S&S&N�S s {;N7O \�] S,^)_�N p, q m P � b OeN b N�S ./
��r�������7�7�X�7� YX[�S P
p�N�c�_�OT`�`�N�S �

b k���k �
p − q

�
=
`�f6� {

�
p   − q  
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p   , q  �m P

}
.�5OepRN7OTS,N�S¢o9geWX[XndOe_d�&` ] cVf0S � b N7n�OTS¢��N7Oe_ O(d)

N7OTS,N�S£}2f�geg¤�LS b N7_ � b N7n P
N�S!_d� �f�ge_ ] S b¥b N�cdc�N�Shjf b O ] c��
�[�qv�&cd_�N�S&c<¦ 3

`�f�g@c�[�WXnd[�cdc5OTc�_3{9OeN b N7n�hjf b O ] c b N�c�^)geN7OTS&c�_�N�S ] `�cdqG�,geOeN�cdc�N�S b N�Si}2f�gegeN�cYX[�S
P
k

Aufgabe 41�5N7WXN7p�N�S c�N7O b OeN \y] S,^)_d`�N�S,WXN P = {
N
1, . . . ,

N
d} P�Q d � {2[Xp�N7O b OeN j a _�N/§5[![Xn b OTS&f�_�N�YX[�S¨N i b&] nvqv�

N
ij =

{
1, i = j

0, i ©= j

WXN7WXN7p�N�SBOTcd_ � j = 1, . . . , d
k�M�N7O

S P P ] S b p�N7_�nvf0qv�!_�N b N�S UVOe_�_�N7gew ] S&^!_ cS b N�c¤^!geN7OTS&cd_�N�S ] `�cdqG�,geOeN�c ac�N�S b N�SC}2f�gegTc K(S)
YX[�S

S
k�ª�f0c�OTc�_ b N7n�h9f b O ] c b N�c/^!geN7OTS&cd_�N�S¥}2f�gegeN�c<`�Oe_ZU�Oe_�_�N7gew ] S,^)_ cS

� b N7n PN�S!_d� �f�ge_G«�ª¥OeN�WXnv[�cdc9` ] cdc S
c�N7OTS � b f0`�Oe_ b OeN�cdN7n5hjf b O ] c�� �[�qG�&c�_�N�S&c (1 + ε) a `�f�g
c�[<WXnd[�cvcjOTc�_j{9OeN b N7nhjf b O ] c�YX[�S K(P)
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Abgabe:
o ] ~�W�f�p�N�¬�­�cvqv�,ndOe~�_�geOTqv� � f0`¯®X®)k�° ] S&O�®0­X­0¬�OTS b N7n¤±�[XndgeN�c ] S,W,k


