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n ��� il�Bcha

p1, . . . , pn ∈ R
2 ���l^�j@\_a�a � �6�v\�j@\�mPe2gla����f^h� | · |
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G = (V,E)

a�\vi���^hdf�lg���\vc
V ⊂ R

2 �jldfili]�T^hjlila�i]��\_^�j@a�i �&dMiTcha�i
e = {a, b} ∈ E

j�dfm���a���\_e2gTc
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P = {p1, . . . , pn} ⊂ R
2 a�\_ila�il\�ehgBcp¿t�va�a�^ha�®¥a�il�Ta:­f�fi �À� il�BcPa�iÁ\_iWj@a�^�a � �6�v\v¿j@\�mPe2gla�i�£�`Ia�ilaf�}£�\_iWa � �6�v\�j@\�mPe2gla�^ ��^2dM�lg G = (P,E)
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ε > 0

a�\vi
(1 + ε)

¿�¾6��dfilila�^>�I�Udf�v��m
∀pi, pj ∈ P : dG(pi, pj) ≤ (1 + ε) · |pi − pj |
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a�\_i
(1+ε)

¿�¾6��dMi�ila�^>�9df�v�_a�^2j@\_il�Tm���\¦c
O(n2)�&dMiBcPa�i}�"[]\_e2gTch\v�¥����^ � i�m \�mpc��)j�dM°�mP\_e2gÁa�\vi (1 + ε)
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O(n)
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l (R) ≤ (1 + ε) · OPT (P ).
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(1 + δ)
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(1 + δ)
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dM�_a�¢��l�l^h�>¬@\_�
d9cP\_�fi ¡�� àbi�j@a�i}�YÂ�\_a�mPa�\_mpc%\_�çdM�_�v�Ta���a�\_ila�io��a��Ta�ioj@a>m
� dMche2gla�ibm��fa�\vi�a (1 + δ)
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d9cP\_�fi���a�gl^>�6df`Ia�^>�Bjld
δ
d � mP^Pa�\�e2gli�j
�6�_a�\_iÕ` ¡ �T�O� ε �zdf^��B\v����a�^il�@e2gÌa�\vila

(1 + ε)
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a�\_ila�� � cPa�¢��l�l^h�>¬@\_�
d9cP\_�fi�a�¬@\_mpcP\_a�^Pc��À�za���ehgla�j � ^2ehgïjldTmÕj@ð6i�dM��\�mPe2gla
� ^h�f�T^hdf�:��\_a�^Pa�i ¡�� chdM�Ta��Ta���ñf^2j@a�^pc���a�^hjla�i��9dfili}�£À\viÁ�za�\vcPa�^ha�^&��a>mpa�iTch�v\�ehg�a�^ í�iTcPa�^hmhe2gl\va>j�\�m�c>�"jldM°¥¢�^h�f^2d�il\_e2gTc%a�iTc2mhehgla�\_j@a�iÁ�f�filiBcPaf�}�f`ÁmPa�\_i
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�f�l�vcP\_�fa�¢��l�l^h�?¬6\_�
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¢��l�l^P�?¬@\_��dMcP\_�fiWa�iTchg�ªM�vc>�"Â¤a�^ £�^P���f�_�R�9dfili � ibm&i � ^%j�dfj � ^2ehg­fa�^h��a�gl^pc&��a�^2j@a�i"�}jldM°R��\v^%j@\va>mpa�³}ñTm � il��i�\_e2gTc a�ä ¡ \va�iTc&à�ibj@a�iÁ�fñfili�a�i}�u��dfm��fa�i�d � jldMiliÁjla�^�bdM�_��\�m�c>�Ã��a�i�ikj@a�^�¾6��dfilila�^
j � ^2ehg�jldfm � d9c2ehgla�i ¡�� �_dfil�W�fa����T^hjla�iÌ\_mpc��ÀÂ¤dTmÍcP^h\vcpc�df�v�_a�^2j@\_il�Tmglñ@e2g�mpcPa�i�m%\vi�j@a�^:ò�ªf�¦�Hcha�jla�^:�YªM�_�vaÕa�\vi"��mP�@jldf°¥��\_^Íjl\va��f�_a�\�ehglaÕ£�^P���f�_�TmP�zdfgl^hmhehgla�\vi��v\�ehg��fa�\vc ��\_a
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Â�d%j@a�^�¾6��dfilila�^�j@�li�i�\�m�c>�T�fñTilila�i
��\_^zjldfm � dMche2gla�i�\_i O(n log n)

éIa�\vc�`Ia���a�^P�@mpcPa��v�_\_�fa�i}�f�Ta�¿
i�d � mp����\_azj@\va�£À^ ¡ a � � � il�¤j@a>m�¾@��dMili�a�^hm � i�j%jla�mÃè � dfj@¿tâ)^Pa�a�m���Â¤dTm�j@ð6i�dM��\�mPe2gla � ^h�f�T^hdf���:\_a�^ha�imhehgl��ªM�fc�`Ia�\ � i�m�i � ^À��\¦c O(n)

éIa�\vc ¡�� ê � ehg�af�f��a�\_����\_^ � i�m�\_�ó��a��fa�i�mhd9c ¡�¡�� ¢�^h�f^2d � � � �f^Pchdf�vail\�ehgBc��:a�gl^¤�6�l����a�^hi��%��mPmPa�i � i�j�j@\_aÍ¢�i ¡ dMg���j@a�^¤�:ñT�f�_\_e2gla�i¥�²iTcha�^P�Udfe�a>m��l^h��è � dfj6¿²â"^ha�a�¿têz�>¬�f�fibm�c2dMiTc�` ¡ �f�x� n \�m�c>��Â¤df�:\vc�a�^hg�df�¦cha�i���\v^�a�\_ila�i���a�mhdM� c ¡ a�\vchd � ���zdMibjÕ\_i O(n log n)
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Â¤\_a�mPa�^À¢��_�f�T^P\vcPgl� � mY��ªM°fc�mp\�e2g�jla�^2dMi�j@�T�:\�mP\va�^Pa�i}�?\_i�j@a��ô��\v^�a�\_ila�� � cPa¤è � dTj6¿tâ)^ha�a�¿�éIa�^P�_a�� � il�à�i�jla�i}�"Â�dfm�a�^h^Pa�\_e2gla�i���\_^&j�dfj � ^2ehg"�ujldf°���\_^ ¡�� a�^2m�c&a�\_ila�iW� � cPa�i�­fa�^pch\v�MdM�_a�iÁ¾6gl\v��c a � i�jÁjldM^P¿d � ��gl\viRa�\_ila�i�� � cPa�i�­fa�^PcP\_�9df�va�iR¾6gl\v�Hc b
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O(n log n)
éIa�\¦c��:ñT�f�_\�ehg�\_mpc��

Â¤\_a�mPa�^�¢��_�T�f^h\¦chgl� � m��_ªf°Mc�mp\�ehg¥d � ehg¥d � � d ∈ N
Â¤\v��a�ibmp\_�fila�iR­fa�^2dM�_�_�fa���a�\vila�^Pi}�lj@\_a ³"d � � ¡ a�\¦c\�m�c�jldMi�i

2(d/ε)O(d)

n + (d
ε )O(d)n log n
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ε � ibj d

df�_mP�:\_���:a�^�il�lehg�\_i
O(n log n)
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