
JZPFAR)K�w

H®���ÆNá¥Æ �r³

Contents

1 K8�¿ 2

2 50%��{ 2

3 100%��{ 3

1



1 K8�¿

²¡þkn�:"kmgÎ¯§zg�½��:(px, py)Ú���êk§Î¯n�:¥ål

T:1k��:�IÒ"ekõ�:ålT:�Ó§@o@�IÒ��:ål��"

50%�êâ§n�:��I3,��S�Å©Ù"

100%�êâ§n ≤ 105§m ≤ 104, 1 ≤ k ≤ 20§¤k:��I÷výé�≤ 109§n�:¥

?¿ü:�IØÓ§m�Î¯�:��I3,��S�Å©Ù"

2 50%��{

Äk§éuk = 1��¹§·��±����½nµ

½n1. ¦Ñ�½�n�:�à�H§l,�:P���:7,´H�,�º:"

y² eØ,§·����:�S"duS3HS§Ïdë�¿ò�PS§ò��7,�à�

�	Ó+��"

e�:´à����º:§@où�º:�P�ål'S�§gñ¶

ÄK§��3,^>þ§ù^>�ü�à:©O´AÚB§�:�O"Ø�b�∠POA ≥
90◦§@o�â�u½n§7,k|PA| > |PS|§gñ"

y."

aq�(Ø�±*Ð�k�:"�
�BLã§·�½Âp�à�µ

½Â1 (p�à��48½Â). 1�à��¤k:�à�"

p�à��í�cp− 1�à��¤kº:�§�e�:�à�"

@o§k½nµ

½n2. ¦Ñ�½�n�:�ck�à�H1, . . . ,Hk§l,�:P�k�:7,´H1, . . . ,Hk¥

�,�à��º:"

y²Ú½n1�Øõ§ùpÒØKã
"

@o§·��å¦Ñck��à�§,�éuz�Î¯§éuck�à�þ�z�:¦Ñ

ål§,��å¦1k�=�"

�´ùp��3��¯K"=ck�à�þ�:�oê"

5¿�ùp�'�^�µ�½�n�:��I3,��S�Å©Ù"

éu1�à�§·�k��½n [1](¯¢þ§ù�Ø©y²�(Ø'ù�½n�r�õ)µ

½n3. 3R2þ�Ån�:§@oùn�:�à�þ�:��ê�Ï"´O(
√

lnn)�"

éucp�à�§·ßÿ�U¬kaq�(Ø§ØL�U¬��E,"ØL¢S�¹´§

105��Å:�c20�à�þo�k�Zõ�:"ù´������ê"

Ïd·��å=�"

2



zg�å¦à��mE,ÝO(kmn log n + Lm)§Ù¥km�k�U������§�K

¥�20§L�ckm�à�þ:��ê"¯¢þ§²L·�`z§E,Ý�`z�O(n log n +

kmn + Lm)"ØL¦ck�à�3ùpØ´Ó^�m�Ì�gñ"

ùp�kü:I�5¿µ

1. du�Å�5�§¦ckm�:§A�¤k�¹eþ�I¦c10�à�"ù�5��±

��~��m~ê"

2. ��ê�¦k��§C++ÀÃ�±¦^STL¥�nth element§�mE,Ý´�5�§

�±3�½§Ýþ~�?§E,Ý"

3 100%��{

�ÄÚ¦k�:�C���¯Kµ¦kC:"2ò�ü$JÝ§C�¦�C:"ù�¯K

TNo�º

��Ù���{´¦Ñ�½�n�:�Voronoiã [2]§,�?1:«��Î"�mE

,Ý´O(n log n + m log n)"ù��{´�±*Ð�ùp�)û�¯K�§�mE,Ý

�O(kmn log n + m log n)§ØLù��{éuOI5`?§E,ÝL�§�~êØ�½U
«

É§ÏdùpØ�0�"

ùp0����\{ü��{µ¦^��k-d tree5)ûù�¯K"8Ôè
A�®²�

�ù
SN"Ø��Ù�ÛÔ§½XÛ�E§½XÛ¦^§5)û�C:¯K§�ë� [3]"

¦^��k-d tree)ûk�:§´¦�C:��{�g,ÿÐ"·��I��o���Ý

�k��L§�;�c�1 . . . k�:"¿�3�¯��(:�ü�¯f�§`k�¯�U¦�

(JC��`�¯f"

�gÎ¯��mE,Ý��w,´O(kn)�(�Än�:Ñ3���þ§
Î¯�:3�

%)§Ï"�U´O(k
√
n)"¢SÿÁ�(J��ÎÜù�E,Ý"�´·Ø¬y²ù�(Ø"

5¿ùp¦^
Î¯�:3,��S�Åù�'�^�"

duØ´Ó^�m�Ì�gñ§·��±�åï��k-d tree"

o��mE,Ý�U´O(n log2 n + mkm
√
n)"

ë�©z

[1] Hueter, I., Limit Theorems for the Convex Hull of Random Points in Higher Dimensions,

Trans. Amer. Math. Soc., 351, 4337-4363, 1999

[2] Voronoi, G., Nouvelles applications des paramétres continus á la théorie de formes quadra-
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