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Š«ưɀ2Ȟƭ$+7O¡5'6ɘ>1EI3ɢǲȨ

8ð��7447FĕB7546/31Q�[�lȞ

źOǼ.+ɣ  
Ã¨Ƹ69ɢA'ěɝÙÏǪO��g}6 3 í3 4

í8Z��x6È�1)L*LěɝOǼ.+ɣ2 /8
Z��x6È�+ƭƲ9ɢ7 íÈ8ŠƭOɘ>1ȓ¯
&K89ɢɘ>KɀFěɝŪɅ547Iýɍ22K3

ǩ5++D22Kɣ  
 
ǿ 6� 3 �Z��x8êěɝÙÏǪ8ȞðŠ«ưɀ  

 Ċ  ǯž  Ƚƒ  

ɟ8I

b�x

8Ǜ  

ƒ  

ÙÏǪ A 0.40g 0.14g 10.30g 1.84g 15.32g 
ÙÏǪ B 1.13g 0.12g 5.11g 1.19g 3.38g 

ÙÏǪ C 1.13g 0.23g 6.83g 2.39g 10.62g 

 
ǿ 7� 4 �Z��x8êěɝÙÏǪ8ȞðŠ«ưɀ  

 Ċ  ǯž  Ƚƒ  

ɟ8I

b�x

8Ǜ  

ƒ  

ÙÏǪ D 0.60g 0.25g 10.92g 2.01g 18.03g 

ÙÏǪ E 0.57g 0.35g 2.75g 2.06g 15.34g 
ÙÏǪ F 0.35g 0.08g 7.36g 1.45g 25.44g 

ÙÏǪ G 1.35g 0.25g 6.26g 2.31g 13.31g 

 
ěɝ29ɢŠƭ9ǺǪ8Ȟƭ$ɢȞðŠ«ưɀ8ȶ

4ŠƭO 1 /'/ɔƳ6Ŗ­$+ɣ56ɢ�ú8Ȟź
2Ŗ­$+Šƭ9ƣə3$ɢð��6Ɇ$1ÙÏǪ8

ǲȨ8Šƭ22K87ɢĕB22K8733.+!3

OſȒ&K+D6ɢɘų8ÉJţFȞƭŌɔ548ð

���ď8ȅǛ9ǡ�$1Ȟƭ$+ɣ)8ɋ8ȞðŠ

«ưɀ9ɢZ��x7I��g}6 1 �ȸĚ$ɢȞƭ
ěɝ6631êÙÏǪ8ƣəO 4 úȞƭ$+ɋ8«ư
ɀOıą$+ǠŸOư3+ɣǿ 6ɢ7 9ɢêZ��x8
ÙÏǪ8ȞðŠ«ưɀ8ıąOǃ$+E822Kɣ  
ÙÏǪ69ɢ1 /8ŠƭOɘ>ǞNK+;6�Ȑ8

Åğ6/318Q�[�l6 5 ƍɊ8�hW�lĥĵ
2úǓ$1EI.+ɣ  
l ð��8ơ#944,.+7ɠ2: ơ3ɢ1: Ĥ$

ơ3ɢ0: -G44Ƕ3ɢ-1: Ĥ$ǻ3ɢ-2: ǻ3ɡ  
l ð��948ǉĵĕB,.+7ɠ2: ĕ9ɢ1: Ĥ

$ĕ9ɢ0: 4-I2E53ɢ-1: 2AJĕ929
53ɢ -2: ĕ92953ɡ  

l ǲȨ2ªKɋ8ð��3£13K7ɠ 2: £13
Kɢ1: Ĥ$£13Kɢ0: 4-I32E53ɢ -1: 
Ĥ$£1353ɢ -2: £1353ɡ  

A+À18ŠƭOɘ>ǞN.+Ľ6ɢ�Ȑ8 2 /6
/31EúǓ$1EI.+ɣ  
l ǲȨ8ȞðŠ«ưɀ2ªIL+Šƭ94L7  
l ɘ>+ŠƭOĕB8ɔ6ɔ¤0�  
� 56ɢQ�[�l9ì%ǎɅ2ŠƭOɘ>1EI3

úǓ$1EI.+8ɢ)8ɋ6Q�[�lǠŸ6Ļɒ

8Ç53H4ěɝÙÏǪìč8]|�o[�`��9

ǼN53H4Ŕǃ$+ɣ  

5.2. ����  
Q�[�lȞź8ǠŸOǿ 8ɤ15 6ǃ&ɣǿ 8111

9ɢ3 �Z��x66�K)L*L8ɓƺ6Ġ&KQ
�[�lȞź8ǠŸOǃ$+E822KɣA+ɢǿ 12
115 9ɢ4 �Z��x66�K)L*L8ɓƺ6Ġ&
KQ�[�lȞź8ǠŸOǃ$+E822Kɣ  
ǿ 10 6H; 14 8ǠŸHJɢÙÏǪ B 3 E 8B8ǲ

Ȩ8ŠƭOƋ$�Ëš2913+!38N7KɣA+ɢ

ÙÏǪ AɢCɢFɢG 6/319ɢǲȨ8ȞðŠ«ưɀ
2ªIL+ŠƭO.0: 4-I2E53/ɢ. -1: Ĥ$£
1353/ɢ. -2: £1353/3ȓ¯$16JɢŕĚ6
Ĕś$13K!38N7Kɣ  
A+ɢǿ 8 6H; 12 6Ɨƺ&K3ɢ2KŠƭ6Ġ&

Kð8ơ#8Ň%ţ9ÙÏǪ6HJƴ5.13KE8

8ɢ. 0: -G44Ƕ3/3úǓ$13KŠƭOǲȨ8
Šƭ22K3Ëš$13KÙÏǪ8Đ3!38N7Kɣ

56ɢ-G44Ƕ33$+Šƭ�ď6/319ɢ.3/

EHJǻ3/F.ǠƁơ3D,.+/548ð8ơ#

8BFɢ.Ƚƒ8Đ&�K/33.+Ã¨Ƹ5ȞðŠ2

Ëš$13KņȆ8ĿIL+ɣ  
�ţɢǿ 9 6H; 13 OȆK3?3P48ÙÏǪ8ɢ

?@&>18Šƭ6Ġ$1.2: ĕ9/E$�9.1: Ĥ



 
  
 

 

$ĕ9/334úǓ$13K!38N7Kɣ!8!3

HJɢ�6HKđ95Į957.+æǰń82Kɣ5

6ɢ.4-I2E53ɠ0ɡ/E$�9.Ĥ$ĕ9253
ɠ -1ɡ/3úǓ$13Kĉë69ɢǿ 10 6H; 14 66
31Eȓ¯8¥�5.13KɣA+ɢǿ 11 6H; 15
OȆK3ɢǲȨ8Šƭ3Ʌȶ.1Ëš$131Eɢ)

8Šƭ8ĕB8ɔ¤8ɞ�5.13K!38N7Kɣ

!LI8!37IɢĕB3ǲȨ8Šƭ8ËÌ6Ɇ°8

2K!384785Kɣ  
 

ǿ 8� Šƭ8ơ#6Ġ&KQ�[�lǠŸ  

 úǓ$+Šƭ  

ÙÏǪ A ÙÏǪ B ÙÏǪ C 

ú

Ǔ

Ǫ  

A -1 -1 0 

B 1 0 1 

C 0 1 2 

 
ǿ 9� Šƭ8ĕB6Ġ&KQ�[�lǠŸ  

 úǓ$+Šƭ  

ÙÏǪ A ÙÏǪ B ÙÏǪ C 

ú

Ǔ

Ǫ  

A 2 1 2 

B 2 2 2 

C 1 1 0 

 
ǿ 10� ǲȨ8Šƭ3£13K78ȓ¯3  
ǲȨ8Šƭ94L76/318ǠŸ  

 úǓ$+Šƭ  ǲȨ8

Šƭ  A B C 

ú

Ǔ

Ǫ  

A -1 -2 2 C 

B -1 2 -1 B 

C 1 0 0 A 

 
ǿ 11� ĕB8ɔ6ɔ¤0�6Ġ&KǠŸ  

úǓǪ  1 ¤  2 ¤  3 ¤  

A C A B 

B B C A 

C A B C 

 
ǿ 12� Šƭ8ơ#6Ġ&KQ�[�lǠŸ  

 
úǓ$+Šƭ  

D E F G 

ú

Ǔ

Ǫ  

D 0 -1 0 0 

E 1 -1 1 0 

F 1 -1 1 1 

G 1 0 2 2 

 
 

ǿ 13� Šƭ8ĕB6Ġ&KǠŸ  

 
úǓ$+Šƭ  

D E F G 

ú

Ǔ

Ǫ  

D 1 -1 1 2 

E 1 2 0 2 

F 2 0 1 1 

G 1 2 1 0 

 
ǿ 14� ǲȨ8Šƭ3£13K78ȓ¯3  
ǲȨ8Šƭ94L76/318ǠŸ  

 
úǓ$+Šƭ  ǲȨ8

Šƭ  D E F G 

ú

Ǔ

Ǫ  

D 1 -2 1 2 G 

E -1 2 -2 1 E 

F 1 -2 0 2 G 

G -1 2 -2 -2 E 

 
ǿ 15� ĕB8ɔ6ɔ¤0�6Ġ&KǠŸ  

úǓǪ  1 ¤  2 ¤  3 ¤  4 ¤  
D G F D E 

E G E D F 

F D G F E 

G E D F G 

 

5.3. �	  
� 5.2 ǖHJɢŠƭ6Ġ&Kð8ơ#O.-G44Ƕ
3/3úǓ$13KŠƭOǲȨ8Šƭ22K3Ëš$

13KÙÏǪ8Đ3!37IɢǲȨ8Šƭ22K78

ËÌ9ɢð��8ơ#2Ëš$13K3ǩ5ILKɣ

A+ǲȨ8ŠƭOơ#2Ëš$13K�2EɢÃ¨Ƹ

5ȞðŠO2 1Ëš$13KÙÏǪ83+ɣ¬5:

ÙÏǪ A 9ɢð��8ơ#OÙÏǪ CɢAɢB 8ɔ2
ơ33úǓ$16Jɢǿ 4 8ȞðŠ«ưɀOȆK3ǯ
ž3ɟ8Ib�x8Ǜ8«ưɀ8Đ#8�ǳ$13K

!38N7Kɣ!8H46ɢǲȨ8ŠƭOơ#2Ëš

$13K�2Eɢćƞ35KȞðŠ8�6HJƴ5K

!37IɢǲȨ8Šƭ6Ġ$1ȾȈ$13KȞðŠ8

2K3ǩ5ILKɣ  
� �úɢǲȨ8ð��22K3$+Šƭ9ĕB8ɔ¤

8ɞ�5.13+!3FɢĕB6/318ȓ¯8¥3

ĉë6ǲȨ8Šƭ3£13533ȓ¯$13+ɣ!8

!37IɢĕB8E8OǲȨ8Šƭ22K3Ëš&Kɢ

E$�9ǲȨ8Šƭ22K3Ëš$+E8OĕC33

4!38ǩ5ILKɣľ.1ɢǲȨ8ȞðŠ«ưɀO

Šƭ�`u6âũ#(+ɋ69ɢĕB8Šƭ65Jɢ

Ɲȧĵ8�8K3Eǩ5ILKɣ  
� !!2ɢêÙÏǪ8ǲȨ8Šƭ3Ëš$+ǠŸ6/



 
  
 

 

31ɢ4.2 ǖ8ǠŸHJÚƧ2Èɗ#L13KÙÏǪ Bɢ
E 8Ƌ$�ǲȨ8ŠƭOËš2913K!38N7Kɣ
!8!37Iɢ�Ǫ9�8ěɝÙÏǪ39ƴ5KȞð

Š«ưɀ22JɢƥŀƸ5´ńOœ.13K3ǩ5I

LKɣA+ǲȨ8ŠƭOËš2957.+ěɝÙÏǪ

6/31ɢ¬5:ěɝÙÏǪ AɢC 6/319ɢ�Ǫ
8ȞðŠ«ưɀ6/31]^S�ɗ£ĵOǔÇ$+Ǡ

Ÿɢ0.99 334ɏİ6ɞ3µ22.+ɣìƂ6ɢ�8
ǲȨ8ŠƭOɅȶ51úǓ$+ěɝÙÏǪ6Ɇ$1Eɢ

ǲȨ8Šƭ3Ëš$+Šƭ3ǲȨ8Šƭ8]^S�ɗ

£ĵ9ɞ3µ35.13++DɢǲȨ8ŠƭOËÌ2

91357.+3ǩ5ILKɣ  
� �úɢǲȨ8ŠƭOƋ$�ËĚ29+ěɝÙÏǪ9

Ĥ57.+ɣ)8ƭƲ3$19ɢȞðŠ«ưɀ9Ȟƭ

ěɝ 4 ú8ıąOư3K+DɢȞƭěɝ 1 ú"36«
ưɀ6w�82KěɝÙÏǪ66319ɢūƍ8ð�

�3ƴ5.13+334!3Eǩ5ILKɣ!L6/

319ɢȞƭěɝ8úŝOČF$ɢHJĐ�8k�f

OɌDK!32řö$13��Ě22KɣA+ɢ�8

ƭƲ3$1ɢɘ>+Šƭ8ɔƳ8Ļɒ$13K3Eǩ

5ILKɣÎ6ɘ>+Šƭ8ơ3E$�9ǻ3ĉë6

ƻĠƸ6ɘ>13KŠƭOǻ3E$�9ơ33Ň%1

$A4+DɢƋ$�Ëš2957.+334!38ǩ

5ILKɣ!L6/319ɢZ��xOÈ�Kɋ6Ȟ

ðŠ«ưɀ66�KŠƭ8ơ#Oćƞ3&K!32ɢ

ŠƭOÇ&ɔƳ6HKĻɒOĤ5�&K!32řöO

Ǽ5.13�ɣ#I6ɢ�ú9«ư&KȞðŠOĀĚ

$+!38ɢ´ń8Ç57.+đ95Þû22K3ǩ

5ILKɣ«4ȞðŠ8Ǌɗ9´ń6đ9�Ļɒ&K

3ǩ5ILKɣ)!2�Ľ9ɢ!4$+ȞðŠ8«ư

6ÍɈO¿L'6ſȏ$13��Ě22Kɣ  

6. A3D3�Ľ8ĨɄ  
ŲǁǍ29ɢȞƭěɝ6HJɢ)8Šƭ28ȞðŠ

«ưɀOȎƜ$ɢ)8ǠŸ7I´�ËÌ8æǰ76/

31ěɝOǼ.+ɣ)8ǠŸɢȞðŠ«ưɀ8´ń9

Šƭ6ɆNI'ƄšƸ6ƬLK¸î82K!3Oǃ$

+ɣA+ɢĿIL+ȞðŠ«ưɀOE36ªIL+Š

ƭ6Ġ&KșȠȞźOǼ3ɢǲȨ8ð��OËÌ29

K87ɢA+ð��8ĕB8ǲȨ8ȞðŠ66�K´

ń3Ɇ°82K876/31ſȒ$+ɣ)8ǠŸɢǲ

Ȩ8ŠƭOð��8ơ#2Ëš$16Jɢơ#OËĚ

&Kćƞ35KȞðŠ8ƴ5K!3FɢĕB8E8O

ǲȨ8Šƭ22K3Ëš&Kæǰń8ǃó#L+ɣ  
�Ľ8ȝɖ9ɢěɝÙÏǪ8�ŝ3ěɝúŝOČF

$ɢHJȗǝ5ÈŶOǼ5.13�!322KɣA+ɢ

ŲǁǍ29ƽƺ$1353ɢ´ń82INLK3ǩ5

ILK�8ȅǛɠ«4ȞðŠ8fSx54ɡ6/31

Eſȏ$ɢěɝ6HJŨI76$13�ɣ#I6ɢȿ

ǸƣD3ƣə�ď8Šƭ2EěɝOǼ4!32ɢŲǁ

Ǎ2ĿIL+¸î8�8Šƭ2EȆILK876/3

1ǂș&K33E6ɢȞƭǼÒ66�K´ń39©2

2K876/31ɢŨǂ6ǃ&!3OƺŔ&ɣ  
�ĽɢȞðŠ«ư546HK´ń8ŨI765L:ɢ

ŋ�8ƺƸ3$13KŠƭ�`u6Ġ$1ǲȨ8Ȟð

Š«ưɀ66�K´ńOâũ#(K!3,�25�ɢ

Ƃ�!36Ńưæǰ22K3ǩ513Kɣ¬5:ɢǲ

Ȩ8ȞðŠ«ưɀ8´ń6£+ɀ8ȐȪ#L13K�

`u8ſǜFɢ�`uŐǋǪO´ń2Èɗ$ɢŐǋǪ

28ſǜ33.+!38æǰ65K,M4ɣA+ɢ!

4$+ĕB6/31ɢ�bl��6¿K396ǲÒ2

¡ȵ&K548ţƕEǩ5ILK7E$L53ɣ�Ľ

9ɢ!8H45Ńư6/31Eſȏ$ɢ`bj}3$

1ěȀ$13��Ě22Kɣ  
 
� � ŲǁǍ8�Ⱥ9ɢ JST CRESTɢ JST ACCELɠZ
��lƳè JPMJAC1602ɡɢŨƓđęȾƤǁǍ A 8Ř
ŗOä�+E822Kɣ  
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