
4 OA(18, 3p) ¸ OA(18, 213p) 5|7–Õq

l

4.1 –Õql5øO4”

ÊLSõð,, VAß×Ääí‰æø�àõðí!‹� F‚ß×ÄäuNÊú¥@‰b

�ª?x�^@, OBbúw^@1.>E�5Ää�7úBb�E�5Ää, Bb˚5Ñ

TÜÄä (treatment factor) � ß×Ää�ª?u„ø/.ª−„í; 6ÿuÊõð2æ

ÊBb.ø−íÄä, 7…ø�àõðí¥@!‹� OuçBbø−ß×ÄäíæÊ/ª

J−„v, ªøweÑø–ÕÄä (block factor) � ÖÍBbú–ÕÄäí^@1³�E

� 7j, OJ³�_çËÊql2é§–Õ, †,lTÜÄä^@ví£ü4D^04ø

}§ƒ�à�

Ê–ÕqlóÉd.2, ´þ„�A«n OA(18, 3p) ¸ OA(18, 213p) 5–Õql�

çBb;©v OA(18, 3p) ¸ OA(18, 2 · 3p) 5|7–Õqlv, 1Ì’eV½©|7–

Õql, ¥ iF‚í’eNíuÝ°Z–Õql� FJBb.â*�Z–ÕqlÇá, Bb

ø‚àVA Tsai (2005) F�Zí OA(18, 3p) ¸ OA(18, 213p) VßÞ2_–Õ� 3_–

Õ� 6_–Õ5 OA(18) 5–Õql� Ê£d–Õql,, BbªJ‚àqlä³,L<�

Wí.°®Ä ¯V�Z.°í–Õ�¥�j¶Ê Wu and Hamada (2000) \˚Ñ¦H

¶ (method of replacement) � ÊÝ£d–Õql�Z,?ªUàó°íj¶� Wà, [

4.1 ø OA(18, 2134) 5ql�ZA2_–Õ�3_–Õ¸6_–Õ5–Õql�b�Zø_
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4.1 –Õql5øO4”

2_–Õ5–Õql, BbªJø A WN»Ñ–ÕÄä, à[2í “BlockII” , wø A W

2®ÄÑ1¸®ÄÑ0íõðõ, NìÑ.°í–Õ, 7”-íûW†eÑTÜÄä� Jb

�Zø_3_–Õ5–ÕqlBbªJø B WN»Ñ–ÕÄä, à[2í “BlockIII” , ç

B W®ÄÑ0�1¸2v, }�eÑ.°í–Õ, 7”-íûW†eÑTÜÄä� Jb�Zø

_6_–Õíqlv, Bb†ª‚à A WD B WV ¯A–ÕÄä, à[2í “BlockVI”

, ø A WD B Wí.°®Ä ¯A.°í–Õ, ”-íúW†ªeÑTÜÄä�7[2í

“BlockVI” wóú@5 A WD B Wí®Ä ¯Ñ (1,0), (1,1), (1,2), (0,0), (0,1) ¸

(0,2), ©_®Ä ¯®|Û7úŸ, Bb˚5Ñ¯�í (eligible)� ·<, 1ÝF�ql5

L<W²¾5Õ¯îª¦HA–ÕÄä, çw®Ä ¯|ÛŸb.°v, †.?øw¦HÑ

–ÕÄä, Bb˚5Ñ.¯�í (ineligible) �

[ 4.1: øOA(18, 2 · 34)5ql�ZA–Õql

A B C D E BlockII BlockIII BlockVI

1 0 0 0 0 B1 B1 B1

0 0 0 0 0 B2 B1 B4

1 0 1 1 1 B1 B1 B1

0 0 1 1 1 B2 B1 B4

1 0 2 2 2 B1 B1 B1

0 0 2 2 2 B2 B1 B4

1 1 0 1 2 B1 B2 B2

0 1 0 1 2 B2 B2 B5

1 1 1 2 0 B1 B2 B2

0 1 1 2 0 B2 B2 B5

1 1 2 0 1 B1 B2 B2

0 1 2 0 1 B2 B2 B5

1 2 0 2 1 B1 B3 B3

0 2 0 2 1 B2 B3 B6

1 2 1 0 2 B1 B3 B3

0 2 1 0 2 B2 B3 B6

1 2 2 1 0 B1 B3 B3

0 2 2 1 0 B2 B3 B6
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4.1 –Õql5øO4”

OÑSBbÉ«n2_–Õ�3_–Õ�6_–Õ5 OA(18) 5–Õql7³�9_–Õ

5 OA(18) 5–Õqlá? BbUà5qluâò>[7V, F‚ò>[uL<sW2,

wF�í®Ä ¯î|ÛøšÖŸ, Ê�Z2_–Õ¸3_–Õ5 OA(18) –Õqlv, w

–ÕÄä¸LSø_TÜÄä5>�Tàá (interaction , J-Bb˚5Ñ tb ) , ·ø

uò>í (tb=0) � OÊ6_–Õv, †}|Û–ÕÄäDTÜÄä.ò> (tb�=0) 5q

l, ŸÄuÊF� OA(18) 5ÄäqlÉ¨Ö7¶}úW·�Ñò>5ql, /çÄä_

b�Öv, óú5-,?Å— tb=0 íœ}�ü� à[4.2 , uBbøF�í OA(18, 213p)

�ZA6_–Õ5ql(í8”� ç3_®ÄíÄä_bÑ4_, Bb�Z|7344_6_–

Õí–Õql, 7Å— tb=0 í�2407_, ´7ø¡33% � 7ç3_®ÄíÄä_bÑ7

_, Bb�Z75082_6_–Õí–Õql, Å— tb=0 íÉ�65_, É´71%Ö� â¤

ªøç3_®ÄíÄä_bÓ‹v, ?Å— tb=0 íœ}, ø0§í-±� 7úk9_–Õ

5 OA(18) 5–Õql, çBbN»LsW®ÄÑ35W²¾V�ZA9_®Ä5–ÕÄ

äv, w tb "ú.}Ñ0, ÄÑø_9_®Ä¸ø_3_®ÄíÄäJbò>íu, .ÛB

ýb�27_õðõ� ÄÑ tb�=0 5ql}û_TÜÄäí3^@§–ÕÄä�à, FJu

ø_Ý�.ßíql, ]J-Bbø.85?�

[ 4.2: â OA(18, 213p) �ZA6_–Õql(58”

Number of 3-Level Factors 4 5 6 7

Number of Designs 7344 6660 9702 5082

Number of Designs with tb=0 2407 113 126 65

¡V, Ê|7–Õql,5 WLP D MA Ä†˛�óç½bíê�� Cheng, Li and

Ye (2004) úk2®ÄÝ£díql, v||7–Õql� J-BbøR�w;¶, /zT

ÜÄä–}Ñì4Dì¾s�8$V©v|7–Õql� 7úkì¾TÜÄäí8”, B

bøê�hí Minimum Aberration D°Zì2, Ê(Þü�‹Jn�D@à�
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4.2 ì¾TÜÄä5–Õql MA Ä†

4.2 ì¾TÜÄä5–Õql MA Ä†

úì4TÜÄä5–ÕqlÄ†Ê2.3.2�, ˛�×I�H, BbÊ¤Y�w;¶, øw

WLP R�ƒì¾Ää5–Õql,� Ä¤, BbEªl}|s�å�:

Wt = (β3,0, β4,0, β5,0, β6,0, . . .), (4.1)

Wb = (β2,1, β3,1, β4,1, β5,1 . . .)� (4.2)

Y�2.3.2�2í;¶, BbEÍJ,líÔ4dÑªœ!�, â��„	ŸÜBbªø,

lq == ql == lll � qq == llq == lql == qll == llll � qlll == lqll == llql ==

lllq == qql == qlq == qql == lllll � · · · ,

I llb Ñ(4D(45>�Ää^@D–ÕÄäí>�á, I lqb Ñ(4¸ùŸ5>�Ä

ä^@D–ÕÄäí>�á, wìY¤éR� JY��„	ŸÜ, lqb � qlb ¸ lllb @eÑ

°š½b� ç5? lqb � qlb ¸ lllb v, *,líÔ4Võ, μø� pure-type åªJD

wdªœá? ÄÑQ¼TÜ^@ªò¼TÜ^@y½b, Ñ7fnú¼TÜ^@DœQ¼

5TÜ^@�±, Býbþ¼^@, ¹ qlllll � lqllll � llqlll � lllqll � llllql � lllllq � qqlll �

qlqll � qllql � qlllq � lqqll � lqlql � lqllq � llqql � llqlq � lllqq � qqql � qqlq � qlqq � lqqq

¸ lllllll � ¤21_.ÉÉ�ú¼Dú¼íTÜÄä^@ó��±, ´�ù¼Dû¼^@ó

��±, à qllll � FJ¤21_^@.ìª lqb � qlb ¸ lllb Víy½b� Ä¤BbªR)

w WLP à-:

W1 = (β3,0, β4,0, β2,1, β5,0, β6,0, β3,1, β7,0, . . .), (4.3)

J-Bb˚5Ñ βW1
-WLP , ç–Õ^@ªù¼TÜ^@y½bv, †BbªR)Çø

WLP à-:

W2 = (β3,0, β2,1, β4,0, β5,0, β3,1, β6,0, β7,0 . . .), (4.4)
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4.3 ì¾TÜÄä5–Õql,í°Z

J-Bb˚5Ñ βW2
-WLP � úøql A w

βi,0(A) =
∑

‖t‖1=i

t:pure−type

( bt
b0

)2

(4.5)

¸

βi,1(A) =
∑

‖t‖∗
1
=i

t:mixed−type

( bt
b0

)2

, (4.6)

w2 ‖t‖∗1 Ñ t 2ú@ƒTÜÄäíjÖ5‹,� 7 A íj&	Bbì2A Rt D Rb �

Rt ÑTÜ^@5Èíj&	, wì2ÑU) βr,0 > 0 |üí r � Rb ÑTÜD–Õ^@5

Èíj&	, wì2ÑU) βr,1 > 0 |üí r + 1 �

4.3 ì¾TÜÄä5–Õql,í°Z

Ê�ùıd.«n2, Tƒ ¯°ZD�S°Z, w}�_àÊÄäîÑì4£ì¾íq

l� OÊ°vx�ì4£ì¾Ää5qlí°ZÊ¬ íd.21ÌA‹Jì2Dn�� –

ÕqlçTÜÄäÑì¾v, wõÿu°vx�ì4£ì¾Ää5ql, ÄÑ–ÕÄä…™

x�ì4Ää5Ô4� âkBb½õuÊ–Õql,, FJBbøn�TÜÄäÑì¾5–

Õqlí°Z, ì2|hí°Zn?ÊBbv|í|7–Õql2y‹�}|°ZDÝ°

Zql�

ì2 4.1 I A ¸ B Ñs_ OA(n, ds1s2 · · · sk) 5–Õql, w2 d u–ÕÄäí®

Ä_b, s1, s2, · · · , sk u k _TÜÄäí®Ä_b� IAi Ñ A 2TÜÄäú@ƒ–Õ

Ää5®ÄÑ i íõðõF$Aíää³ (submatrix) , i = 1, . . . , d , 7 Bi ?ó°ì

2k B ,� ç A orúTÜÄädWí�²� úTÜÄäí®Äd¯U¥	¸Ê–Õq

d�í�²7½h)ƒ A′ v, à‹ªJvƒ ψ : {1, · · · , d} → {1, · · · , d} Ñøúø/

øAƒb, U) A′
i = Bψ(i) , ∀i , †˚ql A ¸ B Ñ�S°Zí–Õql�

ÄÑBbuÊ�S,õw°Z54”FJBbEª˚¤°ZÑ�S°Z� w;¶ÄAì

¾Ää5Ääql-í�S°Z, ÄÑç–Õql5TÜÄäÑì¾v, J�I–ÕÄä,

25



4.4 ì4TÜÄä

Ê�ShõVõZà°ì¾Ää5Ääql� ì22F‚úTÜÄädW�²¸úTÜÄ

äí®Äd¯U¥	ÑS.Z‰w�SÔ4, Ê�ùı˛�‹J�H� ·<¤TíTÜÄ

äW�²¸®Ä¯U¥	uÊqlä³qúcWd«
, 1Ýcú/–ÕqíTÜÄäd

«
�7çBby‹p–ÕÄäv, ÄÑ–ÕqlÊ�S,.¬ÉuzÄäql}A.°í

ää³, FJBbÉbyÖ5?ää³u´ó°, ¹ªì2|–Õ,5�S°Z� ªà, Ê

–Õqd��²¸–ÕD–Õ5È�²,¥·uóçòhí;¶� F‚–Õqd��², à

õðßå\Óœ“øš, Ê°ø–Õqldμø_õðõ, úqlíÔ4u.ßÞ�àí�

7–ÕD–Õ�², †uÄÑ–ÕÄä�àì4ÄäøO, ø BlockI ²A BlockII , Cø

BlockII ²A BlockI , ÊqlíÔ4,u.}Z‰í� ¸J‡ì¾Ää5Ääqlí�S

°Z|×í.°, Î7Ö‹7–ÕÕ, õðõíßå˛.?yL<í�², 7É?Ê–Õq

�²7J� ·<, Jor.°–ÕÈíõðõ�², †ø�ª?û_.°í–Õql�

¤ì2?ª_àÊÄäql, çÄäx�ì4£ì¾Ää, /ì4ÄäÉ�ø_v, ì

24.1 øª_à�

W 2 à[4.3 , Bb�|7ú_3_–Õ5 OA(18, 34) 5�S°Zql� 2Èqluø

˝iqlí� C Wd®Äí	²7)� 6ÿuø˝iqlí� C W5®Ä{0,1,2}	²

A{2,1,0}7)ƒ2Èíql�7¬i5qluø2È5qlí�ø_–Õ¸�ù_–Õ�

²7)� Ä¤ú_qlîÑ°Z5ql�

4.4 ì4TÜÄä

úì4TÜÄä5–Õql, àS²Ï|7qlÊ¬ íd.2˛�óçÖí«n� Ê Cheng

and Wu (2002) ú2®Ä¸3®Äí£dql, ²Ï|7–Õql� Cheng, Li and Ye

(2004) úk2®ÄÝ£díql, v||7–Õql� ·�Ì�Ä†V©v|7ql� 7

Ê2.3.2�2†˛�×Ií�H�

7ì4TÜÄä5–Õql,í°Z, ÄÑTÜÄä¸–ÕÄäîÑì4, FJªJe

Ñì4Ää5Ääql,í°Z, ¹ ¯°Z� FJBb‚à Professor Angela Dean F
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4.5 ì¾TÜÄä5 MA –Õql5!‹�[D«n

[ 4.3: ú_3_–Õ5 OA(18, 34) 5�S°Zql

Block A B C

I 0 0 0

I 0 0 2

I 1 2 0

I 1 2 2

I 2 1 1

I 2 1 1

II 0 1 0

II 0 2 1

II 1 0 1

II 1 1 2

II 2 0 0

II 2 2 2

III 0 1 2

III 0 2 1

III 1 0 1

III 1 1 0

III 2 0 2

III 2 2 0

Block A B C

I 0 0 2

I 0 0 0

I 1 2 2

I 1 2 0

I 2 1 1

I 2 1 1

II 0 1 2

II 0 2 1

II 1 0 1

II 1 1 0

II 2 0 2

II 2 2 0

III 0 1 0

III 0 2 1

III 1 0 1

III 1 1 2

III 2 0 0

III 2 2 2

Block A B C

I 0 1 2

I 0 2 1

I 1 0 1

I 1 1 0

I 2 0 2

I 2 2 0

II 0 0 2

II 0 0 0

II 1 2 2

II 1 2 0

II 2 1 1

II 2 1 1

III 0 1 0

III 0 2 1

III 1 0 1

III 1 1 2

III 2 0 0

III 2 2 2

TXíF� ¯Ý°Zql OA(18, 3p) ¸ OA(18, 213p) VßÞ2_–Õ� 3_–Õ�6_

–Õ5 OA(18) 5–Õql� Í(BbøYÎ2.3.2�FT£5 αW1
-WLP ¸ αW2

-WLP

VdÑBb½© MA ql5Ä†, 7F)í!‹øu ¯Ý°Zí MA –Õql� Bb

ø!‹�k4.6��

4.5 ì¾TÜÄä5 MA –Õql5!‹�[D«n

ÊÄäql,Bbul�F�Ý�S°Z5ò>[yv||7ql, OÊ–Õql,, Bb

†¥¬VÏW, lv||7–Õqlyâ¥<–Õql2vƒ°ZDÝ°Z5ql�

…ıBbøn�2_–Õ�3_–Õ¸6_–Õ5 OA(18) |7–Õql, w|7qlí

²¦Ä†Ñ5‡Fì2í®� MA Ä†�
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4.5 ì¾TÜÄä5 MA –Õql5!‹�[D«n

4.5.1 2_–Õ5Ý°Z OA(18, 3p) |7–Õql

‚à Tsai (2005) F�Z|íF��SÝ°Z5 OA(18, 213p) �ZA2_–Õ5 OA(18, 3p),

w p = 3 ∼ 7� Y4.2�FR|í βW1
-WLP ¸ βW2

-WLP dÑ½© MA –Õql5Ä

†� w!‹}��k[4.4 ¸[4.5 �

Ê[4.4 2, Bb�|72_–Õ5Ý°Z OA(18, 3p) , w p * 3∼7 5 MA –Õq

l, 1×Ií�7©_ βW1
-WLP , ÄÑò>[íÉ[,β1,0 � β2,0 ¸ β1,1 .ìÑ0, FJ

Bb* β3,0 ÇáYå%(�|� ç p = 3 , MA –Õqlú@ƒ E(1,2,3) , ÑË“[A.5

51,2,3WF$Aí2_–Õ5 OA(18, 33) � Ê βW1
-WLP -, ç p = 3 ¸4v, w Rb

=IV , ¤<âO/<ú¼TÜ^@D–Õ^@�ó¶M¹6, Rt =IV, ¤<âO/<ø¼

TÜ^@Dú¼TÜ^@�ó¶M�±, //<ù¼TÜ^@¸ù¼TÜ^@�ó¶M�

±, w β3,1 = 0.375 ¸ β4,0 = 0.125 , *
ä (4.5) ¸
ä (4.6) ªø, ªJ\ÀU,

lí^@2ªœÖb, FJBbªzw¹6£�±˙	³�'ò� ç p = 5 , w Rb =IV

, Rt =III � ç p = 6 , w Rb =III , Rt =III � ç p = 7 , �ù_Ý°Z–ÕqlîÑ

MA ql, w Rb =III , Rt =III �

[ 4.4: 2_–Õ5Ý°Z OA(18, 3p) Ê βW1
-WLP -í|7–Õql

βW1
-WLP

p qlä³ (β3,0, β4,0, β2,1, β5,0, β6,0, β3,1, . . .)

3 E(1,2,3) (0 , 0.125 , 0 , 0.75 , 0.125 , 0.375)

4 E(1,4,5,6) (0 , 1.875 , 0 , 0 , 1.625 , 2.125)

5 E(1,7,8,9,10) (0 , 6.0625 , 0 , 0 , 4.125 , 4)

6 E(1,11,12,13,14,15) (0.75 , 6.9375 , 1 , 6.75 ,12.4375 , 5.25)

7 E(1,16,17,18,19,20,21) (1.5 , 14.625 , 1 , 12 , 26.125 , 7.875)

7 E(1,22,23,24,25,26,27) (1.5 , 14.625 , 1 , 12 , 26.125 , 7.875)

Ê[4.5 2, Bb�|72_–Õ5Ý°Z OA(18, 3p) , w p *3∼7 5 MA –Õq

l, 1×Ií�7©_ βW2
-WLP � ç p = 3 , MA –Õqlú@ƒ E(1,2,3) , ÑË“[

A.5 51,2,3WF$Aí3_–Õ5 OA(18, 33) � Ê βW2
-WLP -, ç p = 3�4�5¸7v,
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4.5 ì¾TÜÄä5 MA –Õql5!‹�[D«n

w MA qlDÊ βW1
-WLP -Ñó°ql� 6ÿu¥<qlÊ βW1

-WLP ¸ βW2
-WLP

-îÑ MA –Õql� ç p = 6 v, �ù_Ý°Z–ÕqlîÑ MA ql, w Rb =III

, Rt =III �

[ 4.5: 2_–Õ5Ý°Z OA(18, 3p) Ê βW2
-WLP -í|7–Õql

βW2
-WLP

p qlä³ (β3,0, β2,1, β4,0, β5,0, β3,1, β6,0, . . .)

3 E(1,2,3) (0 , 0 , 0.125 , 0.75 , 0.375 , 0.125)

4 E(1,4,5,6) (0 , 0 , 1.875 , 0 , 2.125 , 1.625)

5 E(1,7,8,9,10) (0 , 0 , 6.0625 , 0 , 4 , 4.125)

6 F(1,2,3,4,5,6) (0.75 , 0.5 , 8.71875 , 4.875 , 5.5 , 10.188)

6 F(1,7,8,9,10,11) (0.75 , 0.5 , 8.71875 , 4.875 , 5.5 , 10.188)

7 E(1,16,17,18,19,20,21) (1.5 , 1 , 14.625 , 12 , 7.875 , 26.125)

7 E(1,22,23,24,25,26,27) (1.5 , 1 , 14.625 , 12 , 7.875 , 26.125)

4.5.2 3_–Õ5Ý°Z OA(18, 3p) |7–Õql

‚à Tsai (2005) F�Z|íF��SÝ°Z5 OA(18, 3p) �ZA3_–Õ5 OA(18, 3p),

w p = 3 ∼ 6� Y4.2�FR|í βW1
-WLP ¸ βW2

-WLP dÑ½© MA –Õql5Ä

†� w!‹}��k[4.6 ¸[4.7 �

Ê[4.6 2, Bb�|73_–Õ5Ý°Z OA(18, 3p) , w p *3∼6 5 MA –Õq

l, 1×Ií�7©_ βW1
-WLP � ç p = 3 , MA –Õqlú@ƒ G(1,2,3) , ÑË“

[A.7 51,2,3WF$Aí3_–Õ5 OA(18, 33) � Ê βW1
-WLP -, ç p = 3 v, �

ù_Ý°Z–ÕqlîÑ MA ql, w Rb =III , ¤<âO/<ù¼TÜ^@D–Õ^@

�ó¶M¹6, Rt =IV , O β2,1 = 0.333333 ¸ β4,0 = 0.125 , FJw¹6D�±˙	

?.ò� ç p = 4 v, w Rb =III , Rt =IV � ç p = 5 v, �ù_Ý°Z–ÕqlîÑ

MA qlw Rb =III , Rt =IV � ç p = 6 v, w Rb =III, Rt =III�

Ê[4.7 2, Bb�|73_–Õ5Ý°Z OA(18, 3p) , w p *3∼6 5 MA –Õq

l, 1×Ií�7©_ βW2
-WLP � ç p = 3 , MA –Õqlú@ƒ H(1,2,3) , ÑË“
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4.5 ì¾TÜÄä5 MA –Õql5!‹�[D«n

[ 4.6: 3_–Õ5Ý°Z OA(18, 3p) Ê βW1
-WLP -í|7–Õql

βW1
-WLP

p qlä³ (β3,0, β4,0, β2,1, β5,0, β6,0, β3,1, . . .)

3 G(1,2,3) (0 , 0.125 , 0.333333 , 0.75 , 0.125 , 1.5)

3 G(1,4,5) (0 , 0.125 , 0.333333 , 0.75 , 0.125 , 1.5)

4 G(1,6,7,8) (0 , 1.875 , 0.916667 , 0 , 1.625 , 2.125)

5 G(1,9,10,11,12) (0 , 6.0625 , 1.75 , 0 , 4.125 , 3.25)

5 G(1,13,14,15,16) (0 , 6.0625 , 1.75 , 0 , 4.125 , 3.25)

6 G(1,17,18,19,20,21) (0.75 , 6.9375 , 2.625 , 6.75 , 12.4375 , 9)

[A.8 51,2,3WF$Aí3_–Õ5 OA(18, 33) � Ê βW2
-WLP -, ç p = 3 v, �

ù_Ý°Z–ÕqlîÑ MA ql, w Rb =III , Rt =IV � ç p = 4 v, w Rb =III ,

Rt =IV � ç p = 5 v, �ù_Ý°Z–ÕqlîÑ MA ql, w?ÑÊ βW1
-WLP -

5 MA ql� ç p = 6 v, �û_Ý°Z–ÕqlîÑ MA ql, w Rb =III , Rt =III

�

[ 4.7: 3_–Õ5Ý°Z OA(18, 3p) Ê βW2
-WLP -í|7–Õql

βW2
-WLP

p qlä³ (β3,0, β2,1, β4,0, β5,0, β3,1, β6,0, . . .)

3 H(1,2,3) (0 , 0.208333 , 0.375 , 0 , 1.5 , 0.125)

3 H(1,4,5) (0 , 0.208333 , 0.375 , 0 , 1.5 , 0.125)

4 H(1,6,7,8) (0 , 0.5 , 2.625 , 0 , 3.375 , 0.875)

5 G(1,9,10,11,12) (0 , 1.75 , 6.0625 , 0 , 3.25 , 4.125)

5 G(1,13,14,15,16) (0 , 1.75 , 6.0625 , 0 , 3.25 , 4.125)

6 H(1,9,10,11,12,13) (0.75 , 2.25 , 8.71875 , 4.875 , 7.125 , 10.1875)

6 H(1,14,15,16,17,18) (0.75 , 2.25 , 8.71875 , 4.875 , 7.125 , 10.1875)

6 H(1,19,20,21,22,23) (0.75 , 2.25 , 8.71875 , 4.875 , 7.125 , 10.1875)

6 H(1,24,25,26,27,28) (0.75 , 2.25 , 8.71875 , 4.875 , 7.125 , 10.1875)
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4.5.3 3_–Õ5Ý°Z OA(18, 213p) |7–Õql

‚à Tsai (2005) F�Z|íF��SÝ°Z5 OA(18, 213p) �ZA3_–Õ5 OA(18, 213p),

w p = 3 ∼ 6 � Y4.2�FR|í βW1
-WLP ¸ βW2

-WLP dÑ½© MA –Õql5

Ä†� w!‹}��k[4.8 ¸[4.9 �

Ê[4.8 2, Bb�|73_–Õ5Ý°Z OA(18, 213p) , w p *3∼6 5 MA –Õ

ql, 1×Ií�7©_ βW1
-WLP � ç p = 3 , MA –Õqlú@ƒ I(1,13,14,15) ,

ÑË“[A.9 51,13,14,15WF$Aí3_–Õ5 OA(18, 2133) � Ê βW1
-WLP -, ç

p = 3 v, �ù_Ý°Z–ÕqlîÑ MA ql, w Rb =III , Rt =IV � ç p = 4 v,

w Rb =III , Rt =IV � ç p = 5 v, �ù_Ý°Z–ÕqlîÑ MA ql, w Rb =III

, Rt =IV � ç p = 6 v, �þ_Ý°Z–ÕqlîÑ MA ql, w Rb =III , Rt =III �

[ 4.8: 3_–Õ5Ý°Z OA(18, 213p) Ê βW1
-WLP -|7–Õql

βW1
-WLP

p qlä³ (β3,0, β4,0, β2,1, β5,0, β6,0, β3,1, . . .)

3 I(1,13,14,15) (0 , 0.5 , 0.5 , 1 , 0.5 , 2)

3 I(2,13,16,17) (0 , 0.5 , 0.5 , 1 , 0.5 , 2)

4 I(3,13,18,19,20) (0 , 3.75 , 1.166667 , 0 , 4.25 , 5.875)

5 I(4,13,21,22,23,24) (0 , 10.0625 , 2.75 , 0 , 9.875 , 5)

5 I(5,13,25,26,27,28) (0 , 10.0625 , 2.75 , 0 , 9.875 , 5)

6 I(6,13,29,30,31,32,33) (1.25 , 14.21875 , 3.25 , 7.40625 , 19.9375 , 9.875)

6 I(7,13,34,35,36,37,38) (1.25 , 14.21875 , 3.25 , 7.40625 , 19.9375 , 9.875)

6 I(8,13,39,40,41,42,43) (1.25 , 14.21875 , 3.25 , 7.40625 , 19.9375 , 9.875)

6 I(9,13,44,45,46,47,48) (1.25 , 14.21875 , 3.25 , 7.40625 , 19.9375 , 9.875)

6 I(10,13,49,50,51,52,53) (1.25 , 14.21875 , 3.25 , 7.40625 , 19.9375 , 9.875)

6 I(11,13,54,55,56,57,58) (1.25 , 14.21875 , 3.25 , 7.40625 , 19.9375 , 9.875)

6 I(12,13,59,60,61,62,63) (1.25 , 14.21875 , 3.25 , 7.40625 , 19.9375 , 9.875)

Ê[4.9 2, Bb�|73_–Õ5Ý°Z OA(18, 213p) , w p *3∼6 5 MA –Õ

ql, 1×Ií�7©_ βW2
-WLP � ç p = 3 , MA –Õqlú@ƒ J(1,3,4,5) , ÑË

“[A.10 51,3,4,5WF$Aí3_–Õ5 OA(18, 2133) � Ê βW2
-WLP -, ç p = 3
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¸ p = 4, w Rb =III , Rt =IV � ç p = 5 ¸ p = 6 DÊ βW1
-WLP -Ñó°5 MA

ql�

[ 4.9: 3_–Õ5Ý°Z OA(18, 213p) Ê βW2
-WLP -|7–Õql

βW2
-WLP

p qlä³ (β3,0, β2,1, β4,0, β5,0, β3,1, β6,0, . . .)

3 J(1,3,4,5) (0 , 0.375 , 0.75 , 0 , 3.375 , 1.25)

4 J(2,3,6,7,8) (0 , 0.75 , 4.5625 , 0 , 6 , 2.625)

5 I(4,13,21,22,23,24) 0 , 2.75 , 10.0625 , 0 , 5 , 9.875)

5 I(5,13,25,26,27,28) (0 , 2.75 , 10.0625 , 0 , 5 , 9.875)

6 I(6,13,29,30,31,32,33) (1.25 , 3.25 , 14.21875 , 7.40625 , 9.875 , 19.9375)

6 I(7,13,34,35,36,37,38) (1.25 , 3.25 , 14.21875 , 7.40625 , 9.875 , 19.9375)

6 I(8,13,39,40,41,42,43) (1.25 , 3.25 , 14.21875 , 7.40625 , 9.875 , 19.9375)

6 I(9,13,44,45,46,47,48) (1.25 , 3.25 , 14.21875 , 7.40625 , 9.875 , 19.9375)

6 I(10,13,49,50,51,52,53) (1.25 , 3.25 , 14.21875 , 7.40625 , 9.875 , 19.9375)

6 I(11,13,54,55,56,57,58) (1.25 , 3.25 , 14.21875 , 7.40625 , 9.875 , 19.9375)

6 I(12,13,59,60,61,62,63) (1.25 , 3.25 , 14.21875 , 7.40625 , 9.875 , 19.9375)

4.5.4 6_–Õ5Ý°Z OA(18, 3p) |7–Õql

‚à Tsai (2005) F�Z|íF��SÝ°Z5 OA(18, 213p) �ZA6_–Õ5 OA(18, 3p),

w p = 3 ∼ 6� Y4.2�FR|í βW1
-WLP ¸ βW2

-WLP dÑ½© MA –Õql5Ä

†� w!‹}��k[4.10 ¸[4.11 �

Ê[4.10 2, Bb�|76_–Õ5Ý°Z OA(18, 3p) , w p *3∼6 5 MA –Õq

l, 1×Ií�7©_ βW1
-WLP � ç p = 3 , MA –Õqlú@ƒ K(1,2,3) , ÑË“

[A.11 51,2,3WF$Aí6_–Õ5 OA(18, 33) � Ê βW1
-WLP -, ç p = 3¸4 v,

w Rb =III , Rt =IV � ç p = 5 , �ù_Ý°Z–ÕqlîÑ MA ql, w Rb =III ,

Rt =III � ç p = 6 , w Rb =III , Rt =III �

Ê[4.11 2, Ê βW2
-WLP -5|7 MA qlDÊ βW1

-WLP -Ñó°5ql� 6

ÿuz, Ê6_–Õv5¥<–ÕqlÊ βW1
-WLP ¸ βW2

-WLP -îÑ MA –Õql�
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â MA –Õqlí[ªø, çTÜÄä�Öv, j&	óú�Q, /¹6D�±˙	6

Ó5�V�ò� wÔ4à°Ääqløš�

[ 4.10: 6_–Õ5Ý°Z OA(18, 3p) Ê βW1
-WLP -|7–Õql

βW1
-WLP

p qlä³ (β3,0, β4,0, β2,1, β5,0, β6,0, β3,1, . . .)

3 K(1,2,3) (0 , 1.5 , 1.5 , 0 , 0.5 , 3)

4 K(1,4,5,6) (0 , 2.0625 , 3 , 0 , 0.875 , 7.5)

5 K(1,7,8,9,10) (0.375 , 3.1875 , 5 , 2.625 , 4.25 , 12.625)

5 K(1,11,12,13,14) (0.375 , 3.1875 , 5 , 2.625 , 4.25 , 12.625)

5 K(1,15,16,17,18) (0.375 , 3.1875 , 5 , 2.625 , 4.25 , 12.625)

6 K(1,19,20,21,22,23) (0.75 , 6.9375 , 7.5 , 6.75 , 12.4375 , 20.25)

[ 4.11: 6_–Õ5Ý°Z OA(18, 3p) Ê βW2
-WLP -|7–Õql

βW2
-WLP

p qlä³ (β3,0, β2,1, β4,0, β5,0, β3,1, β6,0, . . .)

3 K(1,2,3) (0 , 1.5 , 1.5 , 0 , 3 , 0.5)

4 K(1,4,5,6) (0 , 3 , 2.0625 , 0 , 7.5 , 0.875)

5 K(1,7,8,9,10) (0.375 , 5 , 3.1875 , 2.625 , 12.625 , 4.25)

5 K(1,11,12,13,14) (0.375 , 5 , 3.1875 , 2.625 , 12.625 , 4.25)

5 K(1,15,16,17,18) (0.375 , 5 , 3.1875 , 2.625 , 12.625 , 4.25)

6 K(1,19,20,21,22,23) (0.75 , 7.5 , 6.9375 , 6.75 , 20.25 , 12.4375)

4.6 ì4TÜÄä5 MA –Õql5!‹�[D«n

…ıBbøn�2_–Õ�3_–Õ¸6_–Õ5 OA(18) |7–Õql, w|7qlí²

¦Ä†Ñ2.3.2�F�H5®� MA Ä†�

4.6.1 2_–Õ5Ý°Z OA(18, 3p) |7–Õql

‚à Professor Angela Dean FTXíF� ¯Ý°Z5 OA(18, 213p) �ZA2_–Õ

5 OA(18, 3p), w p = 3 ∼ 7� Y2.3.2�FT£í αW1
-WLP ¸ αW2

-WLP dÑ½©
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MA –Õql5Ä†� w!‹}��k[4.12 ¸[4.13 �

Ê[4.12 2, Bb�|72_–Õ5Ý°Z OA(18, 3p) , w p *3∼7 5 MA –Õ

ql, 1×Ií�7©_ αW1
-WLP , ÄÑò>[íÉ[,α1,0 � α2,0 ¸ α1,1 .ìÑ0, F

JBb* α3,0 ÇáYå%(�|� ç p = 3 , MA –Õqlú@ƒ L(1,2,3) , ÑË“[

A.12 51,2,3WF$Aí2_–Õ5 OA(18, 33) � Ê αW1
-WLP -, ç p = 3�4�5¸6

v, w Rb =III , Rt =III � ç p = 7 , �ú_Ý°Zql–ÕqlîÑ MA ql, w Rb

=III , Rt =III �

[ 4.12: 2_–Õ5Ý°Z OA(18, 3p) Ê αW1
-WLP -5|7–Õql

αW1
-WLP

p qlä³ (α3,0, α4,0, α2,1, α5,0, α6,0, α3,1, · · · )

3 L(1,2,3) (0.5 , 0 , 1.5)

4 L(1,4,5,6) (2 , 1.5 , 1.777778 , 2.444444 , 0.277778)

5 L(1,7,8,9,10) (5 , 7.5 , 4 , 0 , 3 , 4.5 , 2)

6 L(1,11,12,13,14,15) (10 , 22.5 , 6 , 0 , 7 , 6 , 13.5 , 12 , 3)

7 L(1,16,17,18,19,20,21) (22 , 34.5 , 6 , 27 , 31 , 18 , 6 , 25.5 , 39 , 27 , 6)

7 L(1,22,23,24,25,26,27) (22 , 34.5 , 6 , 27 , 31 , 18 , 6 , 25.5 , 39 , 27 , 6)

7 L(1,28,29,30,31,32,33) (22 , 34.5 , 6 , 27 , 31 , 18 , 6 , 25.5 , 39 , 27 , 6)

Ê[4.13 2, Bb�|72_–Õ5Ý°Z OA(18, 3p) , w p *3∼7 5 MA –Õq

l, 1×Ií�7©_ αW2
-WLP � ç p = 3 , MA –Õqlú@ƒ L(1,2,3) , ÑË“

[A.12 51,2,3WF$Aí2_–Õ5 OA(18, 33) � Ê αW2
-WLP -5 MA ql, D

Ê αW1
-WLP -îÑó°5ql�

4.6.2 3_–Õ5Ý°Z OA(18, 3p) |7–Õql

‚à Professor Angela Dean FTXíF� ¯Ý°Z5 OA(18, 3p) �ZA3_–Õ

5 OA(18, 3p), w p = 3 ∼ 6� Y2.3.2�FT£í αW1
-WLP ¸ αW2

-WLP dÑ½©

MA –Õql5Ä†� w!‹}��k[4.14 ¸[4.15 �
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[ 4.13: 2_–Õ5Ý°Z OA(18, 3p) Ê αW2
-WLP -5|7–Õql

αW2
-WLP

p qlä³ (α3,0, α2,1, α4,0, α5,0, α3,1, α6,0, · · · )

3 L(1,2,3) (0.5 , 0 , 1.5)

4 L(1,4,5,6) (2 , 1.777778 , 1.5 , 2.444444 , 0.277778)

5 L(1,7,8,9,10) (5 , 4 , 7.5 , 0 , 3 , 4.5 , 2)

6 L(1,11,12,13,14,15) (10 , 6 , 22.5 , 0 , 6 , 7 , 13.5 , 12 , 3)

7 L(1,16,17,18,19,20,21) (22 , 6 , 34.5 , 27 , 18 , 31 , 6 , 25.5 , 39 , 27 , 6)

7 L(1,22,23,24,25,26,27) (22 , 34.5 , 6 , 27 , 31 , 18 , 6 , 25.5 , 39 , 27 , 6)

7 L(1,28,29,30,31,32,33) (22 , 34.5 , 6 , 27 , 31 , 18 , 6 , 25.5 , 39 , 27 , 6)

Ê[4.14 2, Bb�|73_–Õ5Ý°Z OA(18, 3p) , w p *3∼6 5 MA –Õq

l, 1×Ií�7©_ αW1
-WLP � ç p = 3 , MA –Õqlú@ƒ M(1,2,3) , ÑË“

[A.13 51,2,3WF$A í3_–Õ5 OA(18, 33) � Ê αW1
-WLP -, ç p = 3 , w

Rb =III , Rt =III � ç p = 4, �ùÝ°Z–ÕqlîÑ MA ql, w Rb =III , Rt

=III � ç p = 5 , w Rb =III , Rt =III � ç p = 6 , w Rb =III , Rt =III , wÊ

βW1
-WLP ?Ñ MA ql, ]¤–Õql.�TÜÄäÑì4Cì¾v, Ê αW1

-WLP

D βW1
-WLP -îÑ|7ql�

[ 4.14: 3_–Õ5Ý°Z OA(18, 3p) Ê αW1
-WLP -5|7–Õql

αW1
-WLP

p qlä³ (α3,0, α4,0, α2,1, α5,0, α6,0, α3,1, · · · )

3 M(1,2,3) (0.5 , 1.5 , 1.5)

4 M(1,4,5,6) (2 , 1.5 , 3 , 6 , 0)

4 M(1,7,8,9) (2 , 1.5 , 3 , 6 , 0)

5 M(1,10,11,12,13) (5 , 7.5 , 5 , 0 , 15 , 0 , 7)

6 G(1,17,18,19,20,21) (10 , 22.5 , 12 , 0 , 7 , 12 , 27 , 24 , 6)

Ê[4.15 2, Bb�|73_–Õ5Ý°Z OA(18, 3p) , w p *3∼6 5 MA –Õq

l, 1×Ií�7©_ αW2
-WLP � ç p = 3 , MA –Õqlú@ƒ M(1,2,3) , ÑË“
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[A.13 51,2,3WF$Aí3_–Õ5 OA(18, 33) � Ê αW2
-WLP -5 MA ql, D

Ê αW1
-WLP -îÑó°5ql�

[ 4.15: 3_–Õ5Ý°Z OA(18, 3p) Ê αW2
-WLP -5|7–Õql

αW2
-WLP

p qlä³ (α3,0, α2,1, α4,0, α5,0, α3,1, α6,0, · · · )

3 M(1,2,3) (0.5 , 1.5 , 1.5)

4 M(1,4,5,6) (2 , 1.5 , 3 , 6 , 0)

4 M(1,7,8,9) (2 , 1.5 , 3 , 6 , 0)

5 M(1,10,11,12,13) (5 , 7.5 , 5 , 0 , 15 , 0 , 7)

6 G(1,17,18,19,20,21) (10 , 22.5 , 12 , 0 , 7 , 12 , 27 , 24 , 6)

4.6.3 3_–Õ5Ý°Z OA(18, 213p) 5|7–Õql

‚à Professor Angela Dean FTXíF� ¯Ý°Z5 OA(18, 213p) �ZA3_–Õ

5 OA(18, 213p), w p = 3 ∼ 6� Y2.3.2�FT£í αW1
-WLP ¸ αW2

-WLP dÑ½

© MA –Õql5Ä†� w!‹}��k[4.16 ¸[4.17 �

Ê[4.16 2, Bb�|73_–Õ5Ý°Z OA(18, 213p) , w p *3∼6 5 MA –Õ

ql, 1×Ií�7©_ αW1
-WLP � ç p = 3 , MA –Õqlú@ƒ N(1,7,8,9) , ÑË

“[A.14 51,7,8,9WF$Aí3_–Õ5 OA(18, 2133) � Ê αW1
-WLP -, ç p = 3

, �ù_Ý°Z–ÕqlîÑ MA ql, w Rb =III , Rt =III � p = 4 , w Rb =III ,

Rt =III � p = 5 , �ù_Ý°Z–ÕqlîÑ MA ql, w Rb =III , Rt =III � p = 6

, w Rb =III , Rt =III �

Ê[4.17 2, Ê αW2
-WLP -, Bb�|73_–Õ5Ý°Z OA(18, 213p) , w p *

3∼6 5 MA –Õql, 1×Ií�7©_ αW2
-WLP � ç p = 3 , MA –Õqlú@ƒ

O(1,2,3,4) , ÑË“[A.15 51,2,3,4WF$Aí3_–Õ5 OA(18,1 33) , w Rb =III

, Rt =III � ç p = 4�5¸6v5 MA ql, DÊ αW1
-WLP -rÑó°5ql�
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[ 4.16: 3_–Õ5Ý°Z OA(18, 213p) Ê αW1
-WLP -5|7–Õql

αW1
-WLP

p qlä³ (α3,0, α4,0, α2,1, · · · )

3 N(1,7,8,9) (0.5 , 4.5 , 3 , 0 , 0)

3 N(2,7,10,11) (0.5 , 4.5 , 3 , 0 , 0)

4 N(3,7,12,13,14) (3.5 , 4.5 , 5 , 7.5 , 3 , 2.5 , 0)

5 N(4,7,15,16,17,18) (8.5 , 12 , 8.5 , 3 , 15 , 16.5 , 12.5 , 4 , 0)

5 N(5,7,19,20,21,22) (8.5 , 12 , 8.5 , 3 , 15 , 16.5 , 12.5 , 4 , 0)

6 N(6,7,23,24,25,26,27) (16 , 28.5 , 12 , 13.5 , 19 , 24 , 42 , 51 , 30 , 6 , 0)

[ 4.17: 3_–Õ5Ý°Z OA(18, 213p) Ê αW2
-WLP -5|7–Õql

αW2
-WLP

p qlä³ (α3,0, α2,1, α4,0, · · · )

3 O(1,2,3,4) (0.5 , 2 , 5 , 0.5 , 0)

4 N(3,7,12,13,14) (3.5 , 4.5 , 5 , 7.5 , 3 , 2.5 , 0)

5 N(4,7,15,16,17,18) (8.5 , 12 , 8.5 , 3 , 15 , 16.5 , 12.5 , 4 , 0)

5 N(5,7,19,20,21,22) (8.5 , 12 , 8.5 , 3 , 15 , 16.5 , 12.5 , 4 , 0)

6 N(6,7,23,24,25,26,27) (16 , 28.5 , 12 , 13.5 , 19 , 24 , 42 , 51 , 30 , 6 , 0)

4.6.4 6_–Õ5Ý°Z OA(18, 3p) |7–Õql

‚à Professor Angela Dean FTXíF� ¯Ý°Z5 OA(18, 213p) �ZA6_–Õ

5 OA(18, 3p), w p = 3 ∼ 6� Y2.3.2�FT£í αW1
-WLP ¸ αW2

-WLP dÑ½©

MA –Õql5Ä†� w!‹}��k[4.18 ¸[4.19 �

Ê[4.18 2, Bb�|76_–Õ5Ý°Z OA(18, 3p) , w p *3∼6 5 MA –Õq

l, 1×Ií�7©_ αW1
-WLP � ç p = 3 , MA –Õqlú@ƒ P(1,2,3) , ÑË“

[A.16 51,2,3WF$Aí6_–Õ5 OA(18, 33) � Ê αW1
-WLP -, ç p = 3 , �ý

_Ý°Z–ÕqlîÑ MA ql, w Rb =III , Rt =III � ç p = 4 , �ü_Ý°Z–

ÕqlîÑ MA ql, w Rb =III , Rt =III � ç p = 5 , �ú_Ý°Z–ÕqlîÑ

MA ql, w Rb =III , Rt =III � ç p = 6 , �ù_Ý°Z–ÕqlîÑ MA ql, w
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Rb =III , Rt =III �

[ 4.18: 6_–Õ5Ý°Z OA(18, 3p) Ê αW1
-WLP -5|7–Õql

αW1
-WLP

p qlä³ (α3,0, α4,0, α2,1, α5,0, α6,0, α3,1, · · · )

3 P(1,2,3) (0.5 , 6 , 1.5)

3 P(1,4,5) (0.5 , 6 , 1.5)

3 P(1,6,7) (0.5 , 6 , 1.5)

3 P(1,8,9) (0.5 , 6 , 1.5)

3 P(1,10,11) (0.5 , 6 , 1.5)

3 P(1,12,13) (0.5 , 6 , 1.5)

4 P(1,14,15,16) (2 , 1.5 , 12 , 6 , 4.5)

4 P(1,17,18,19) (2 , 1.5 , 12 , 6 , 4.5)

4 P(1,20,21,22) (2 , 1.5 , 12 , 6 , 4.5)

4 P(1,23,24,25) (2 , 1.5 , 12 , 6 , 4.5)

4 P(1,26,27,28) (2 , 1.5 , 12 , 6 , 4.5)

5 P(1,29,30,31,32) (5 , 7.5 , 20 , 0 , 15 , 22.5 , 10)

5 P(1,33,34,35,36) (5 , 7.5 , 20 , 0 , 15 , 22.5 , 10)

5 P(1,37,38,39,40) (5 , 7.5 , 20 , 0 , 15 , 22.5 , 10)

6 P(1,41,42,43,44,45) (10 , 22.5 , 30 , 0 , 7 , 30 , 67.5 , 60 , 15)

6 P(1,46,47,48,49,50) (10 , 22.5 , 30 , 0 , 7 , 30 , 67.5 , 60 , 15)

Ê[4.19 2, Bb�|76_–Õ5Ý°Z OA(18, 3p) , w p *3∼6 5 MA –Õq

l, 1×Ií�7©_ αW2
-WLP � ç p = 3 , MA –Õqlú@ƒ P(1,2,3) , ÑË“

[A.16 51,2,3WF$Aí6_–Õ5 OA(18, 33) � Ê αW2
-WLP -5 MA ql, D

Ê αW1
-WLP -rÑó°5ql�
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4.6 ì4TÜÄä5 MA –Õql5!‹�[D«n

[ 4.19: 6_–Õ5Ý°Z OA(18, 3p) Ê αW2
-WLP -5|7–Õql

αW2
-WLP

p qlä³ (α3,0, α2,1, α4,0, α5,0, α3,1, α6,0, · · · )

3 P(1,2,3) (0.5 , 6 , 1.5)

3 P(1,4,5) (0.5 , 6 , 1.5)

3 P(1,6,7) (0.5 , 6 , 1.5)

3 P(1,8,9) (0.5 , 6 , 1.5)

3 P(1,10,11) (0.5 , 6 , 1.5)

3 P(1,12,13) (0.5 , 6 , 1.5)

4 P(1,14,15,16) (2 , 1.5 , 12 , 6 , 4.5)

4 P(1,17,18,19) (2 , 1.5 , 12 , 6 , 4.5)

4 P(1,20,21,22) (2 , 1.5 , 12 , 6 , 4.5)

4 P(1,23,24,25) (2 , 1.5 , 12 , 6 , 4.5)

4 P(1,26,27,28) (2 , 1.5 , 12 , 6 , 4.5)

5 P(1,29,30,31,32) (5 , 7.5 , 20 , 0 , 15 , 22.5 , 10)

5 P(1,33,34,35,36) (5 , 7.5 , 20 , 0 , 15 , 22.5 , 10)

5 P(1,37,38,39,40) (5 , 7.5 , 20 , 0 , 15 , 22.5 , 10)

6 P(1,41,42,43,44,45) (10 , 22.5 , 30 , 0 , 7 , 30 , 67.5 , 60 , 15)

6 P(1,46,47,48,49,50) (10 , 22.5 , 30 , 0 , 7 , 30 , 67.5 , 60 , 15)
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