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1�Ù Dobkin-Kirkpatrick�g�¦��{

du½ÂÚ�{�E,§Ý§�©Ø�U�[)ºÚy²����{Ú(

Ø§[!�ëwë�©z[6]"�Ù¥�½Â!PÒÑ¦þÚ�©��§±�B

'�!�Ö",	§��Bå�§�Ù¥ò{P Dobkin-Kirkpatrick�g�DK�

g"éu�©¥�=©üc§=��È½��^=©§XkØþ§�P���"

2.1 �*�~f

éu¦)aquàõ¡N�¯K§��ÎÜ�ú��{Ò´é�5�õ¡N

?1UE§¦�Ù|ÜE,5ü$§Ó�ÏL`z�êâ(��±#Põ¡N�

m�'X§±ÏÏLké��/{ü0�õ¡N¦�§2òT(JD4�¤'5

�õ¡Nþ"duàõ¡N�|ÜE,5=Ùº:�ê§·�N�ò§�º:ê

üe5QºDK�g(�Òå�
ù���J"e¡kw��~fµ

ã 2.1 Dobkin-Kirkpatrick�g£Ü©¤«~

ã¥§�glm©�àõ¡Nþ�K�
:§¿édu~:�)�/�

É0??1?n§¦����õ¡NE´à�",�UY�e�§���ª��

��n��üX/))�o¡N��"ù��5§·�Ò��
'uàõ¡N�

���g(�§·�P¹���m�'X§,�ÏLé�$E,5�õ¡N?1

ö�¼��5õ¡N�5�"
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�,§ù���*@£¿ØU�OäN��{Úy²"e¡�
`²�{�

SN§·�k0��eU
^5`²DK�g�Ä�(�/�E/0"

2.2 �E/£cell complex¤

½Â 2.1: � S= P1,P2, . . . ,Pα ´�� d��m¥�õ¡NS�§¿�÷v Pi+1 ⊆
Pi§∀1 6 i < α"Kéu?¿� i §·�¡ Pi −Pi+1¥�z��ëÏÜ©���ý

�£proper cell¤§¿ò¤k�ý�Ú Pα ±9 P1Ú¡��" Sp�Ñ�¤k��

¤���E/£cell complex¤§P� C (S)"£5¿�Ø�½´à8¤

éu C (S)¥��ý� c∈ C (S)·�½Â§��ê£level¤ L(c) = i §��=

� c⊆ Pi −Pi+1§Ó�½Â L(P1) = 0,L(Pα) = α"éu d��m¥�?��: x

§ò x¤3�@��£5¿���½Â�±wÑ¤3��´���¤��ê�½

Â� x��ê§=� L(x)"

éu��?u1 i ��� c§·�¡§´{ü�£simple¤§XJ§�>.

¡��ê�u,�¯k(½�~ê ρ "XJ���E/ C (S) �¤ký��Ñ
´{ü�§K¡ C (S) �{ü�£simple¤"XJ P1 £ Pα ¤�´{ü�§K¡

C (S)�o-{ü�§o-simple£i-{ü�§i-simple¤"XJ¤k��Ñ´{ü�§

¡�t-{ü�£t-simple¤"

éu���E/§·�I���êâ(�é§?1;�"duõ¡N�>Ú

:/¤�ãÓ�u��²¡ã§Ïd·��±^�X���§¥�õg^��(

�))V�ó�>L£DCEL¤5L« SS�¥õ¡N"�
Ly�E/��g

'X§·���¦éuz��§·��±3~ê�m����§�¤k Pi Ú Pi+1

�¡��L"Ó�§éu Pi ¥�z��| ¡ H §7LU
~ê�mS�Ñ§

¤3�������",	§�´�~���:´§éu Pi �z�¡ f §X

J§�¹
 Pi+1�,�¡§K§I��¹����ù�'é�¡¶XJ Pi+1¥

vk��'é�¡§K§�I�U
ÏL����§¤3�1i��@��"ïá

3DCEL�Ä:þ§ù
�¦Ñ´éN´¢y�"

�·��8��'��E/þ�ö�Ì�´ Point LocationÚ Ray Tracing§

ù�´·��¡I��Ä�£primitive¤ö�"ÏdÄk�Ñ§��½Â"

½Â 2.2: £Point LocationÚ Ray Tracing¤3�½��E/ C (S)¥§

Point Locationö�µ�½�m�: x��I§(@Ù¤3����� c¶

Ray Tracingö�µ�½,�� c¥�?�: xÚ���þ −→v §O�± x�å

:§± −→v ������ r l c¥�Ñ�ò?\�e���E/ c′"

éu§�3�E/þ�E,5§·�Ø\y²�Ú^e¡�½n5`²µ
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½n 2.1: �½ C = C (P1,P2, . . . ,Pα)´��?¿�{ü�E/"�½«� P1∩Pα

¥½ö Pα ��^>þ�: x§e�Ñ§¤3�ý� c½ö Pα þ�>§Kd xu

Ñ��� r ¤?\�e��� c′�±3 O(|L(c′)−L(x)|)�mS��"

ù�½n´�!�Ì��(J§3�¡�¦��{¥ò���Ä�ö���

A^"dT½n§·��±r«� CN = P1− (Pα)
S

e∈E(Pα) e½Â� C���Ê«

�£Navigable Region¤"3T«�S� Ray Tracingö��±3½n¥¤J��m

S�¤"

éu i£o§t¤-{ü��E/§�±��aq½n2.1¥�(Ø§�´��Ê

«�ò*�� Pi S£©O� PαS,Ú��m¤"

é��: p?1 Point Location§�±|^ Ray tracing�(Ø§l,��®�

�Ù¤3��: qÑu§± qp��� Raytracing§l�±3 O(L)�mS��
p:�½ §Ù¥ L��E/����ê"

e¡·�ò5¿å£�àõ¡N§�ÄÙS	� DK �g(�"

2.3 õ¡NS	�gL�

½Â 2.3: éu R d¥���àõ¡N P§·�r�X�õ¡N P1,P2, . . . ,Pk¡� P

���S�gL�£Inner Hierarchical Representation¤§��=�

1. P1 = P§

2. Pk�d��üX/£3n�Ò´���o¡N¤§

3. V(Pi+1)⊆V(Pi)§Ù¥V(Pi)L« Pi �º:8§

4. V(Pi)−V(Pi+1)¥�?ü�º:3 Pi þØ��§

5. V(Pi)−V(Pi+1)¥¤k�º:3 Pi ¥�ÝØ�L�ýk�½~ê κ"

aq�·�rõ¡N�	�gL��½Â�Ñµ

½Â 2.4: éu R d¥���àõ¡N P§·�r�X�õ¡N P1,P2, . . . ,Pk¡� P

���	�gL�£Outer Hierarchical Representation¤§��=�

1. P1 = P§

2. Pk�d��üX/§

3. D(Pi+1)⊆ D(Pi)§Ù¥ D(Pi)L« Pi �| ²¡�8Ü§
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4. F(Pi)−F(Pi+1)¥�?ü�4�¡3 Pi Ø��§Ù¥ F(Pi)L« Pi �4�

¡�8Ü"

5. F(Pi)−F(Pi+1)¥¤k�4�¡3 Pi ¥����¡��êØ�L�ýk�

½~ê κ"

N´w�§��õ¡N�	�g��uÙéóõ¡N�S�g�éó§Ï

d§éuS�g(��¤k(Ø§·��±éN´�í2�	�g¥",	3c

�!¤����E/�(Ø§�±wÑþ�^3�g(�þ"

2.4 �g(���Ý�E,5

@o��é���¯K´§��õ¡N��g(��E��mÚ�mE,5

´No��Qº

4·�Äk5wwS�g(�XÛ�E"�â·�éu�gL���¦§

�±²w/wÑ§·��±ÏLzglõ¡N Pi �º:8Ü¥�K��Õá8

I£Independent Set¤§¿�TÕá8¥z��:÷vÝêØ�L κ=���÷v
^�� Pi+1"ù�§ Pi Ú Pi+1�º:�ê��T�Õá8�³ |I |"

Kirkpatrick[5]�~���y²
?¿��õ¡N§·��±3 O(n)�mSé
���Ø�u n

24�º:�Õá8§¿�z�:�ÝØ�L11§Ù¥ n�õ¡N�

º:�ê"Edelsbrunner[4]U?
ù�(J§òÕá8�³U?� n/7§XJ#

N κ 6 12�{"Martin[6]òT(Ø\±í2§�����õ¡N�¡�º:�ê

�'~�'�(Jµ3- κ 6 12�§�±é��L v
2β+1���Õá8§Ù¥ v�

º:��ê§ β = f
v "ù�(Jéuõ¡N�g(���Evk���K�§�

éu�5�m�¦��{´�ék¿Â�(J"

lnØ�¿Âþ§þ¡ù
(Jé²w�L²§õ¡N��g(��±3

O(n)��mÚ�mS�EÑ5"Ï�·�éu�©�õ¡N§·�ÏLþ¡J�
�(Ø§�±¦§z��~�~êXê�:ê§l²L O(logn)g�±òT�
õ¡N�E,5ü� O(1)"Ó�§z�g·�I���mÚ�mÑ�5�'uT
�õ¡N�:ê ni §erº:�êeü�'~O� c(< 1)§K���o��m
£½�m¤E,Ý�µ

O
(
n+cn+c2n+ · · ·

)
= O

(
n× 1

1−c

)
"

��5�"

���Ñe¡�½n§§�±dþ¡�(ØíÑ"�¡��5�m�¦��

{ò^�T½n"
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½n 2.2: éu®²�½ DCEL(��3�àõ¡N P§·��±ïá�X�i@

�õ¡N S= Pk,Pk+1, . . . ,P2,P,P2, . . . ,Pk§¦� C (S)´��{üõ¡N�E/§
k ρ < 72§¿�dd� |Pk|+ |Pk|< 6|P|(2

5)(6
7)k−1"

2.5 õ¡N�¦��{£�¤

3ù�!Úe�!¥§·�òÚ�rü��¦�8�õ¡N©OP� P!

Q§¿± Pk,Pk−1, . . .P2,P,P2, . . .Pk Ú Qk,Qk−1, . . .Q2,Q,Q2, . . .Qk ©OL« PÚ Q

�lS�g�1 k�m©�	�g�1 k���g(�£ kØ�½´S	�g�

���Ý§=�±��¹ P�Ü©��g(�¤"

�½ü�àõ¡N P § Q §¦�ö��8�du¦ü�àõ¡N�>

.∂P∩∂Q£éuüö´�¹'X�A~§�±kN^ DobkinÚ Kirkpatrick [3]��

{3g�5�mS��¤"Ïd�½õ¡N��g(�§·�Äk�±�OXe

��{"

3 Pþ?¿é�: v0§é§3 P�¤kS	�g¥?1 Point location§l

é�¦¤3��",�l v0Ñu§±§uÑ��^> (v0,v1)���?1 Ray

tracing§XJù^>3��,��à: v1 �c� Q�¡��£ù�±l Ray

tracing�L§¥�£�&E��(@¤§KP¹T�:Ñy� �!T�:¤3

� Q�¡§¿UY c?1 Ray tracing"���� v1§2± v1�å:UY?1

Ray tracing§Ó�¢yé P�>�H{"

,�2± P��g(��Ä:§é Qþ�:Ú>?1aq�H{"ù�·�

Ò��¤k�>�¡��:§ÏL$^��Ú DCEL�êâ(�§·��±éN

´�òüö>.¡��8� DCEL(��EÑ5§du�¡0��{¢y�òé

ùÜ©äN0�§ùpØ2Kã"��[�SN�±ë��è"

ù��{l£ã�¢yÑ'��ß§�´·���¤ÀJ¢y��{"·�

k©Û�e§�E,5"ý?nI�O�ü�õ¡N��gL�§·�®�I�

�5��mÚ�m"?1>�H{�§¤�Ñ��mÌ�´?1 Ray Tracing��

m§éuz^>5`§�õB�,��õ¡N�¤k�§K�õI� O(logn)�
�mE,Ý§z�õ¡Nk O(n)^>§��I��m O(nlogn)"O��m
Ì�^u¹¤k�>�¡��:§duz^>�õ�é�õ¡Nüg§�¤±>

I����m� O(n)"�ï���õ¡N�±3 O(n)��m!�m¥��§
Ïd�ªT�{��mE,Ý� O(nlogn)Ú O(n)"

2.6 õ¡N�¦��{£�¤

þ¡�{�,(��ß§�vU���5��m"Ïd§ Chazelle[1]JÑ
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éDK�g?1�ä��{§¿|^°[�48§��
�5��{"ùp·�£

ã��5�m�{E,´Äu©z[6] �U?�{"

Äk§�c�!��§·�E,�â3c�!�*	§@��½ü

�àõ¡N P ! Q §¦�ö��8�du¦ü�àõ¡N�>. ∂P∩ ∂Q

��"��
é¦��z^>?1H{§·�ØUé����g(�?

1 Ray Tracing"Ïd§·�òÙ�ä� Cp = C (Pk,Pk−1, . . .P2,P,P2, . . .Pk) Ú
Cq = C (Qk,Qk−1, . . .Q2,Q,Q2, . . .Qk) §Ù¥ k �À�ò^5�y�{��5�

m"�´Ó�§·�7L�y¤�?1H{�>Ñ3/�Ê«�0�S§lâ

U¢y Ray tracing§Ïd·�Ø��éüö?1H{§´é��AÏ�O��

à�(�§ (Pk∩Q)∪ (P∩Qk)§�>. Σ3�Ê«�S?1 Ray Tracing"5¿

� (Pk∩Q)∩ (P∪Qk) = P∩Q§¤± P∩Qþ�:Ñ¬á3 Σþ"ÏdÏLH{�
�·�=�±�� P∩Q�¤k(�&E§éN´�&§�� DCEL(�Ú�

��A^§·��±�¤ù���Ü��Eó�"

@oy3���kn�¯Kvk��)ûµ

1.´ÄU�y Σþ�>�Ü3�Ê«��Sº

2.XÛUH{ Σ�¤k>º

3.Ì�Ú~��òz�¹´�oº

é1��¯K§du P∩QkÚ Pk∩Qþ´ PkÚ Qk�f8§¤±·�3�Ê

«�S?1 Ray Tracing���k�Ulm�Ê«��´?\� Pk½ QkSÜ"�

öy²
éu?Û�^·�¤H{� Σ�>§XJ§Ø3C(P)£½C(Q)¤��
Ê«�S§K§�oá3 Pk£½ Qk¤�,�4�¡þ§�oá3 Pk∩Qk£½ö

Qk∩Pk¤��^>þ"Ïd§·�I�48�O�Ñ Pk∩QkÚ Qk∩Pk�(�§

3dÄ:þ?1�Ê"£�5¿ù�Ü©48N^�/ª"ùòé��§S�m

�)�Ì��K�"¤

éu¯K2§·��,ØU¯k¦Ñ Σ§�´XJ¯k�½�� Σ>þ�:§
·�Ò�±lT:Ñu?1
"·�k�EÑ PÚ Q��g(�§,�N^ [2] �

�{l3 O(log|P|+ log|Q|)�mS�� P∩QS���:",�lT:Ñu?

1�él�� Σþ�:"3é>H{?1�Ê�§z^>¤I���m��c
�g��Ý O(k)"

3ö��Ì�é(JkK��´du (Pk∩Q)∪ (P∩Qk)Ø´à8§=�UÑ
y Σþ�>p�ØëÏ"~XÑy/Be0��¹"3ù«�¹e§Ù¢��Ï
L3é>?1 RayTracing�§Ø
éuT>§��éT>¤��@�¡?1 O(k)
�m�uÿ§léTòz�¹�Ñ?n"

ù�§·�éuT�{�Ñ
���*�£ã§�u�{¥�[!§Ø2�

[`²"e¡©Û�eÙE,Ý"
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lþ¡�0�wÑ§�O� P∩Q§Ø
·��48O� Pk∩Qk Ú Qk∩Pk

	§Ù¦�Ú½ÑU3 O(|P|+ |Q|)S�¤"Ïd��E,5�48L«�µ

T(|P|, |Q|) = T(|Pk|, |Qk|)+T(|Pk|, |Qk|)+O(|P|+ |Q|)"

�
o(�� T(|P|, |Q|) = O(|P|, |Q|)§·�I�ÀJÜ·� k§¦

|Pk|+ |Qk|+ |Pk|+ |Qk|< δ(|P|+ |Q|)§

é,�~ê δ < 1¤á"Ïd�I�÷v |Pk|+ |Pk| < δ|P|Ú |Qk|+ |Qk| < δ|Q|"
£Á½n 2.2§·���

|Pk|+ |Pk|< 6|P|
(

2
5

)(
6
7

)k−1

§

Ú

|Qk|+ |Qk|< 6|Q|
(

2
5

)(
6
7

)k−1

"

Ïd·�I� (12/5)(6/7)k−1 6 1§½ö`´ (6/7)k+1 6 5/12"� k = 7=�

÷vT^�"l·�y²
T48�{��mE,Ý� O(|P|+ |Q|) = O(n)"

�
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1nÙ �{�¢y�êâ(�

·�±ë�©z[6]��{�Ä:§ÄuDobkin-Kirkpatrick�õ¡N�g(

�§¢y
n��m¥üàõ¡N�¦�$�§nØ�mE,Ý�O(nlogn)§�

mE,Ý�O(n)"�¡òN¢Sé'ÿÁêâ"

�{�¢yÌ�©�ü�Ü©µõ¡N�g(�(Polyhedron Hierarchy)��E

�üõ¡N�¦�§k'êâ(��£ãÌ�31�!"

3.1 õ¡N�g(���E

Xc©¤ã§õ¡N�g(�(Polyhedron Hierarchy)́ �E/(Cell Com-

plex)���A~"3·��§S¥��g(�B´ÄuCell complexù���

a"§|^
CGALO�AÛ�{¥¥�õ¡N£Polyhedron¤(�"TaP¹


�����õ¡N�g(�§d	�P¹
���gõ¡N9z�Cell�õ

¡N�m��p'X§Cell��¿�wª�;"Cell complexa���(²3©

�Cell complex.h¥"

Cell complexaÌ��¹õ¡NÚCellüÜ©&E"

ê|P[Poly min],...,P[Polymax]�;
lS�	z��õ¡N§§�z�©þ

þ�Polyhedrona.§Ì�SÜ(��õ¡N�DCELL«§d	§�z�¡��

¹�	&E§ò3�¡Qã"Ù¥Poly min��S�õ¡N§Poly max��	�

õ¡N§P[Poly origin]L«�©�õ¡N¤3��"

C[0],...,C[Cell number-1],Cinner,Couterþ�Cella.§�;
¤kCell�&

E"z�Cell¢Sþ�¹�´�|��Ù�L¡£§�þ�,�õ¡N�L¡¤

���Facetlist§±9TL¡�a.&Etype£	L¡�´SL¡¤"C inneŕ �

S�Cell£=�S�õ¡N¤§C outeŕ �	�Cell£=�	�õ¡N�	Ü�

m¤"Cella�(²3cell.h©�¥"

:p c�éó¥%:§3^éó�{O�	��g(��^�"

�
3Ray Tracing��Ð�?nz�Cell�õ¡N�m�'X§3õ¡N�

z�¡þ�;
�	&E£(²3poly item.h¥¤§�)µ

int id; //?Ò§^5E£TL¡

int level; //T¡¤3�õ¡N��ê

Cell* Cell out; //��ÚTL¡	��Cell£Ù�35Ú��53ë�©

z[6]�Lemma 3.2¥��y²¤

std::list<Cell*> Cell in; //��ÚTL¡S��Cell(duØ�½��§�^ó

L�;)
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void* Facetin; //��e�Qõ¡N¥�TL¡S��L¡£XJØ�3§K

����¤

�g(���EÌ�ÏLN^Cell complexa��E¼êCell complex (Poly-
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�(5"

3�E�g(��L§¥§���Ä��ö�=´í���º:¿�

o�{õ¡N�à5§3�E	�õ¡N��I5¿ØU#NÑyÃ.

�¹£Ì��)can remove!removevertex innerÚremovevertexouter�{¤"§
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�§XÚE¤��\Ø�Bk�UéTraverse�(JE¤Ã{ý���K�"�

§S8cÿÃéGdaòz�¹�k��{"6��)û�Y´éuda�¹Ü

©æ^Brute-Force�{"

k'¦��{��[�`²�ëw§S�è�5º"

1 10�



O�AÛ¢��w Äu�g(��àõ¡N¦� éöR �Ò Ü½

1oÙ XÚ0�ÚÿÁ

4.1 XÚ�¤

�g¢�·��|ÀJæ^C++��mu�ó"æ^Microsoft Visual C++.net

2003 ��muóä§��µe´ MFC�ü©�(� SDI" 3D�w«õ^

OpenGL§¿�
?1¯�mu§·�¦^
d Kitwarer úimu�µC

OpenGL�§S� vtk "3¦��{¥K|^
 CGAL �{¥ïáêâ(�Ú

N^§��
Ä��O�AÛ�{"�{Ü©�è?È)¤intersection.dll©�§

øÌ.¡§SPolyhedronIntersection.exeN^"

k ' vtk ± 9 CGAL � S C Ú ¦ ^ ` ² © � § � © O ë w

http://public.kitware.com/VTK/Ú http://www.cgal.org"

XÚÌ�dcà��!w«�¬Ú����{�¬|¤§äN�(�ãXã

4.1¤«"

ã 4.1 XÚ(�«¿ã

cà�¬�Ì�õU´Ñ\ÑÑÚ��µ

1.Ñ\�¡µQ�ÄLl¶4Ñ\Ú©�Ñ\ü«�ª"l¶4Ñ\

32D�¯K¥´�«éÐ�Ñ\�ª§{ü��"�´33D�¯K¥§�

�l¶4Ñ\��ÿ¿ØU:�gÒ�¤��:�Ñ\§����I�:ü

g½ö^Ñ\µ9ÏÑ\1n��I�Xê�¿ØU�*"¤±2n�Ä

û½æ^©�Ñ\��ª"5½
Ñ\©���ª§d^rÀJÑ\�©�

¶"

2.ÑÑ�¡µ���Ò´Hierarchical(�XÛw«"Ï�Hierarchical�
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(�33Dw«��ÿ´i@�§XJ��^¡5w«§S��¬�	�

�¶-"�±�Ä�U?�ª´æ^ØÓ�ß²Ý"Q²¢�L§�´

��géõ��ÿ§w«¬'�Ï"��ÀJ
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3.���¡µÌ�´N^�à��{¿ò�£�(Jl�c�w«"
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^�Ì�êâa.´ vtkPolyDataµ

:�L«´ vtkPointa.§Ì�á5´ 3D�IX¥��I"

>�L«´ vtkCellArraya.§Ì�á5´ôÚ"

¡�L«´ vtkCellArraya.§Ì�á5´ôÚÚß²Ý"

^þ¡ù�n�Ü©Ð©z vtkPolyDataa.� points§ line§ polys"w«

�6§ë�ã 4.2"

ã 4.2 3Dw«6§«¿ã
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4.3 ^rö�6§

VÂPolyhedronIntersection.exe©�§�m§SÌ.¡"
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1.Ñ\©�µ Import Points→ import polyone§ import polytwo£�ã 4.3

¤"3©�é{µ¥ÀJI�� .OFF©�½´ .TXT©�¶

2.��w«µ Show→ Configuration§¬�Ñ���é{µ£�ã 4.3¤§
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4.ÀJw«��ªµ ContinuousL«ëYw«§ DiscreteL«üÚw«"

XJ3w«L§¥I�UCw«�ª§��±¦^3ùü�UÜ�m=�"

Time Interval�±��3ëYw«��ÿ��mm�£�ã 4.3¤"XJÀ
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ã 4.4 ��w«�ªé{µ

ã 4.5 �g(�w«�ªé{µ
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4.4 ÿÁêâ

4.4.1 �Å:5UÿÁ

�
é§S��{5U?1¢SÿÁ§ùp·�æ^±e�
�Å)¤�

:��Ñ\§���¢�(JXL 4.4.1¤«"¢�$1�¸�Pentium 4 2.8GHz

CPU, 512MB DDR333S�"

SÒ º:ê1 º:ê2 �m(�g(�1)/s �m(�g(�2)/s �m(¦�)/s

1 100 100 < 1 < 1 < 1

2 300 300 < 1 < 1 2

3 500 500 < 1 < 1 4

6 1000 1000 < 1 1 10

7 2000 2000 1 1 20

8 3000 3000 3 2 57

9 5000 5000 6 6 92

10 10000 10000 19 19 238

11 20000 20000 61 63 394

L 4.1 �
�Å:ÿÁêâ�$1�m

ùp¤���Å:�Ü´©Ù3¥¡þ�§�¤±ù�ÀJ´Ï�¤¦�´

àõ¡N��§éu���©Ù§3¦�à���ò=�eé��º:§ÏdØ

U��ÿÁ§S�m5U�ý¢�J"

lL¥�±wÑ§¦�¤I��m�´Ä��C�/�"�Hierarchy��E

�,:ê���ÿ¤I�méá§��X:ê�O\§�mO��´'�¯�"

·�ßÿ�X:ê�?�ÚO�§�m�O�¬��§�ÿ��yù�ßÿ"

,	§3ÿÁL§¥·�5¿�§É�M�Ú^����§�õ¡Nº:ê

��2000�§��õ¡N�w«=®(J§�º:ê��5000�§�©õ¡N½

Ã{�~w«Ñ5"
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