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�ǖƨȳƕŗυ éƨƉŗɱ ɄǑ �ƨƉʚʯɼƨ υࣖࡱࡹ ¡ǶȳǶȭǶ˲Ƕȳǖ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣖυ yȳƉɄɼɱɄɼŗʚǶȳǖ ȭʯțʚǶɱțƨ Ǒƨŗʚʯɼƨʌࣖ



éƨƉŗɱ ɄǑ �ƨƉʚʯɼƨ ࡱࡹ



éƨǑɼŗȭǶȳǖ ɼƨǖɼƨʌʌǶɄȳ ʯʌǶȳǖ țǶȳƨŗɼ ŗțǖƨſɼŗυ �ŗʌʚ ʚǶȭƨࣗ ˝ƨ ʯʌƨƕ țǶȳƨŗɼ ŗțǖƨſɼŗ ʚɄ ɼƨǑɄɼȭʯțŗʚƨ Ʉʯɼ
ɱɼɄſțƨȭ ɄǑ ̇ʚʚǶȳǖ ŗ țǶȳƨŗɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨҡ	ӊ
 � Ӊ� � Ӊ�ӊυ İƨ ƕƨ̇ȳƨƕ ŗ ƕƨʌǶǖȳ ȭŗʚɼǶ˥ ұ ࣗ ɱŗɼŗȭƨʚƨɼ ˙ƨƉʚɄɼ ɀӉࣗ ŗȳƕ
Ʉſʌƨɼ˙ŗʚǶɄȳ ˙ƨƉʚɄɼ ɀӋ ŗʌ ǑɄțțɄ˝ʌࣘ

ұ � �ڍ ӊ�� ӊ���� ���� ӊӀڜ 
 ɀӉ � ڕ�Ӊ�Ӊچ 
 ɀӋ � υڜӋ�Ӌ����ӋӀڍ ÿǫƨȳ ˝ƨ ɼƨ˝ɼɄʚƨ Ʉʯɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ ŗʌ ŗ ȭŗʚɼǶ˥ࣽ˙ƨƉʚɄɼ
ȭʯțʚǶɱțǶƉŗʚǶɄȳࣗ ƕƨ̇ȳǶȳǖ ʚǫƨ ǫ˦ɱɄʚǫƨʌǶʌ ˙ƨƉʚɄɼ ɀɏ ŗʌɀɏ � ұ ɀӉ licniēj



¡ǶȳǶȭǶ˲Ƕȳǖ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼ

υ İǶʚǫ Ʉʯɼ ȳƨ˝ țǶȳƨŗɼ ŗțǖƨſɼŗ ǑɄɼȭʯțŗʚǶɄȳ ɄǑ ɼƨǖɼƨʌʌǶɄȳࣗ
Ʉʯɼ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼ ȳɄ˝ țɄɄȕʌ țǶȕƨࣘҫӅӃ	 ɀӉ
 � �Ӏ]] ɀӋ ˲ ұ ɀӉ]]�υ ÿɄƕŗ ࣗ˦ ˝ƨ ˝Ƕțț ȭǶȳǶȭǶ˲ƨ ʚǫǶʌ ǑʯȳƉʚǶɄȳ ʯʌǶȳǖ ƉŗțƉʯțʯʌࣖυ İƨ ŗțɼƨŗƕ˦ ʌŗ˝ ŗ ʌȳƨŗȕ ɱƨƨȕ ɄǑ ʚǫƨ ɼƨʌʯțʚࣖ ÿǫƨ ɄɱʚǶȭŗț
ɱŗɼŗȭƨʚƨɼ ˙ƨƉʚɄɼ ɀӉ˶ ǶʌࡹɀӉ˶ � 	ұҭұ
˲�ұҭ ɀӋυ ÿǫǶʌ ǖǶ˙ƨʌ ʚǫƨ ʌŗȭƨ Ӊ�˶ ŗȳƕ Ӊ�˶ ŗʌ Ʉʯɼ ǑɄɼȭʯțŗʌ ǑɼɄȭ

�ƨƉʚʯɼƨ ࣖࢍ

ŗʌʌʯȭǶȳǖࡹ ұҭұ Ƕʌ Ƕȳ˙ƨɼʚǶſțƨ

站11䢻



¡ǶȳǶȭǶ˲Ƕȳǖ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣗ ŗǖŗǶȳ



óɄȭƨ ȕƨ˦ țǶȳƨŗɼ ŗțǖƨſɼŗ ǑŗƉʚʌ
yǑ Қ ŗȳƕ қ ŗɼƨ ȭŗʚɼǶƉƨʌࣗ ŗȳƕ ɀӇ
 ɀӈ
 ɀӉ
 ɀӌ ŗɼƨ ˙ƨƉʚɄɼʌࣘυ 	Қ � қ
ҭ � Қҭ � қҭυ 	Ққ
ҭ � қҭҚҭυ ɀӇ ͥ ɀӈ � ɀӈ ͥ ɀӇ � ɀӇҭ ɀӈ � ɀӈҭ ɀӇυ Ƞ ɀӇȠ� � ɀӇ ͥ ɀӇυ 	 ɀӇ � ɀӈ
 ͥ 	 ɀӉ � ɀӌ
 � ɀӇ ͥ ɀӉ � ɀӇ ͥ ɀӌ � ɀӈ ͥ ɀӉ � ɀӈ ͥ ɀӌυ yȳ˙ƨɼʚǶſțƨ ¡ŗʚɼǶ˥ࣘ ҚҚ˲� � Қ˲�Қ � Ң

Ident Matrix

⼼ ⽐

t

n
to

hasto besquare 𠴕



eɄŗțυ İƨ ˝ŗȳʚ ʚɄ ȭǶȳǶȭǶ˲ƨ ʚǫƨ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣘҫʌɸ	 ɀӉ
 � �ӀȠ ɀӋ ˲ ұ ɀӉȠ�υ óʚɼŗʚƨǖ˦ࣘ ,ŗțƉʯțʯʌࣖυ âɼɄſțƨȭࣘ ÿǫǶʌ Ƕʌ ŗ ǋʠȩƅʋǮȹȩ ȹǋ ŗ ˉƣƅʋȹɮࣖ İǫŗʚ ƕɄƨʌ Ƕʚ ƨ˙ƨȳ
ȭƨŗȳ ʚɄ ʚŗȕƨ ʚǫƨ ƕƨɼǶ˙ŗʚǶ˙ƨ ɄǑ ҫʌɸ	 ɀӉ
 ˝Ƕʚǫ ɼƨʌɱƨƉʚ ʚɄ ŗ
˙ƨƉʚɄɼ ɀӉࣞ



� ǑʯȳƉʚǶɄȳ ɄǑ ŗ ˙ƨƉʚɄɼυ óɄțʯʚǶɄȳࣘ � ǑʯȳƉʚǶɄȳ ȹǋ ŗ ˉƣƅʋȹɮ Ƕʌ ɼƨŗțț˦ ȍʯʌʚ ŗ ǑʯȳƉʚǶɄȳ ȹǋ
ȣʠȑʋǮɤȑƣ ˉŗɮǮŗŻȑƣɾࣗ ˝ǫǶƉǫ ŗɼƨ ʚǫƨ ƉɄȭɱɄȳƨȳʚʌ ɄǑ ʚǫƨ
˙ƨƉʚɄɼࣖ yȳ Ʉʚǫƨɼ ˝Ʉɼƕʌࣗҫʌɸ	 ɀӉ
 � ҫʌɸ	Ӊ�
 Ӊ�
 Ȫ 
 Ӊҷ

˝ǫƨɼƨ Ӊ�
Ӊ�
 Ȫ 
 Ӊҷ ŗɼƨ ʚǫƨ ƨȳʚɼǶƨʌ ɄǑ ʚǫƨ ˙ƨƉʚɄɼ ɀӉࣖࡽυ İƨ ȕȳɄ˝ ǫɄ˝ ʚɄ ƕƨŗț ˝Ƕʚǫ ƕƨɼǶ˙ŗʚǶ˙ƨʌ ɄǑ ȭʯțʚǶ˙ŗɼǶŗſțƨ
ǑʯȳƉʚǶɄȳʌࣘ ʚǫƨ ǖɼŗƕǶƨȳʚࣛ

yȳࡽ Ʉʯɼ Ɖŗʌƨࣗ ɀӉ ǫŗʌ ȍʯʌʚ ʚ˝Ʉ ƉɄȭɱɄȳƨȳʚʌࣗ Ӊ� ŗȳƕ Ӊ�ࣖ İƨऒțț ſƨ ȭɄɼƨ
ǖƨȳƨɼŗț ʌǶȳƉƨ ˝ƨ ƨ˙ƨȳʚʯŗțț˦ ˝ŗȳʚ ʚɄ ʯʌƨ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨʌ ˝Ƕʚǫ ƨ˙ƨȳ ȭɄɼƨ
ɱŗɼŗȭƨʚƨɼʌࣖ

嚪
Wd

dsdmansion



ÿǫƨ ǖɼŗƕǶƨȳʚ ˝Ƕʚǫ ɼƨʌɱƨƉʚ ʚɄ ŗ ˙ƨƉʚɄɼυ ÿǫƨ ǖɼŗƕǶƨȳʚ ɄǑ ҫʌɸ	 ɀӉ
 ˝Ƕʚǫ ɼƨʌɱƨƉʚ ʚɄ ɀӉ Ƕʌ ʚǫƨ ˙ƨƉʚɄɼ ɄǑ
ɱŗɼʚǶŗț ƕƨɼǶ˙ŗʚǶ˙ƨʌࣘ

˧ ɀӉҫʌɸ	 ɀӉ
 � ҷҫʌɸҷ ɀӉ � Ί΋΋΋΋΋΋Ό

�Ӊבҫʌɸב�Ӊבҫʌɸב
Ӊҷבҫʌɸבࣖࣖࣖ

΍ΎΎΎΎΎΎΏ
˝ǫƨɼƨ Ӊ�
Ӊ�
 Ȫ 
 Ӊҷ ŗɼƨ ʚǫƨ ƨȳʚɼǶƨʌ ɄǑ ʚǫƨ ˙ƨƉʚɄɼ ɀӉࣖ



E˥ŗȭɱțƨ ǖɼŗƕǶƨȳʚ ƉŗțƉʯțŗʚǶɄȳ
E˥ŗȭɱțƨࣘ óʯɱɱɄʌƨ ҹ	 ɀӊ
 � ɀҴ ͥ ɀӊࣗ ˝ǫƨɼƨ ɀҴ ŗȳƕ ɀӊ ŗɼƨ ˙ƨƉʚɄɼʌ Ƕȳ ɖӀࣖ
İǫŗʚ Ƕʌ ҷҷ ɀӊ ҹ	 ɀӊ
ࣞ

T.P dox.tqx.int add

scalar

Evector 1⾯ scalar 剡

森𢯊 蘍 鄥 ā

a
炭和潹䑐

ā



eɄŗțυ İƨ ˝ŗȳʚ ʚɄ ȭǶȳǶȭǶ˲ƨ ʚǫƨ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼࣘҫʌɸ	 ɀӉ
 � �ӀȠ ɀӋ ˲ ұ ɀӉȠ�υ óʚɼŗʚƨǖ˦ࣘ
ࣖࡹ ,Ʉȭɱʯʚƨ ʚǫƨ ǖɼŗƕǶƨȳʚ ɄǑ ҫʌɸ	 ɀӉ
ࣖ
ࣖࡽ óƨʚ Ƕʚ ʚɄ ˲ƨɼɄ ŗȳƕ ʌɄț˙ƨ ǑɄɼ ɀӉࣖυ ÿǫƨ ɼƨʌʯțʚ Ƕʌ Ɖŗțțƨƕ ɀӉ˶ࣖυ �ƨʚऒʌ ʌʚŗɼʚ ſ˦ ɼƨ˝ɼǶʚǶȳǖ ʚǫƨ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼ Ƕȳ ŗ ˝ŗ˦

ʚǫŗʚ ˝Ƕțț ȭŗȕƨ Ƕʚ ƨŗʌǶƨɼ ʚɄ ƉɄȭɱʯʚƨ Ƕʚʌ ǖɼŗƕǶƨȳʚࣖ



éƨ˝ɼǶʚǶȳǖ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼҫʌɸ	 ɀӉ
 � �ӀȠ ɀӋ ˲ ұ ɀӉȠ�
6ǶʌƉʯʌʌǶɄȳ çʯƨʌʚǶɄȳ

İǫǶƉǫ ɄǑ ʚǫƨ ǑɄțțɄ˝Ƕȳǖ Ƕʌ ƨɸʯǶ˙ŗțƨȳʚ ʚɄ ҫʌɸ	 ɀӉ
 ࣞ
ŗࣱ �Ӏ 	 ɀӋ ˲ ұ ɀӉ
 ͥ 	ұ ɀӉ ˲ ɀӋ

ſࣱ �Ӏظ	 ɀӋ ˲ ұ ɀӉ
 ͥ 	 ɀӋ ˲ ұ ɀӉ

Ɖࣱ �Ӏ 	 ɀӋ ˲ ұ ɀӉ
ҭ 	 ɀӋ ˲ ұ ɀӉ

ƕࣱ �Ӏ 	 ɀӋ ˲ ұ ɀӉ
	 ɀӋ ˲ ұ ɀӉ
ҭ

卡⽐⾮法 𤤾 ⽅熙
a

Scalar

x ē
⽅护 ⼭

州
加州xˊ 斑

法 垇

Malli不

吖 In



éƨ˝ɼǶʚǶȳǖ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼҫʌɸ	 ɀӉ
 � �ӀȠ ɀӋ ˲ ұ ɀӉȠ�
1

n

⽅ 红⼼街 桫

⼆⽅ 㧟化咧回戒

濒⼀
⼆六回乐 0 - ǖt 嶰 吵

scalar
①

㖄 品 hi



éƨ˝ɼǶʚǶȳǖ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼҫʌɸ	 ɀӉ
 �
jxw WTDT.TN
scalar
nixw wg

g zun.tw 较以

⼆⽅ ljg z.CH W效以

⼆六 ggziiūtw
所以



,Ʉȭɱʯʚƨ ʚǫƨ ǖɼŗƕǶƨȳʚ

ҷҫʌɸҷ ɀӉ � ҷҷ ɀӉ ٧�Ӏ ڃ ɀӋ ͥ ɀӋ ˲ �ұҭ ɀӋ ͥ ɀӉ � ɀӉҭұҭұ ɀӉٶڒ� �Ӏ څ ҷҷ ɀӉ 	 ɀӋ ͥ ɀӋ
 ˲ ҷҷ ɀӉ ٥�ұҭ ɀӋ ͥ ɀӉٴ � ҷҷ ɀӉ ٥ ɀӉҭұҭұ ɀӉڔٴ



,Ʉȭɱʯʚƨ ʚǫƨ ǖɼŗƕǶƨȳʚ

ҷҫʌɸҷ ɀӉ � ҷҷ ɀӉ ٧�Ӏ ڃ ɀӋ ͥ ɀӋ ˲ �ұҭ ɀӋ ͥ ɀӉ � ɀӉҭұҭұ ɀӉٶڒ� �Ӏ څ ҷҷ ɀӉ 	 ɀӋ ͥ ɀӋ
 ˲ ҷҷ ɀӉ ٥�ұҭ ɀӋ ͥ ɀӉٴ � ҷҷ ɀӉ ٥ ɀӉҭұҭұ ɀӉڔٴυ ҷҷ ɀӉ 	 ɀӋ ͥ ɀӋ
 � �ࣖυ İǫ˦ࣞ ɀӋ Ƕʌ ŗ ƉɄȳʌʚŗȳʚ ˝Ƕʚǫ ɼƨʌɱƨƉʚ ʚɄ ɀӉࣖ



,Ʉȭɱʯʚƨ ʚǫƨ ǖɼŗƕǶƨȳʚ

ҷҫʌɸҷ ɀӉ � ҷҷ ɀӉ ٧�Ӏ ڃ ɀӋ ͥ ɀӋ ˲ �ұҭ ɀӋ ͥ ɀӉ � ɀӉҭұҭұ ɀӉٶڒ� �Ӏ څ ҷҷ ɀӉ 	 ɀӋ ͥ ɀӋ
 ˲ ҷҷ ɀӉ ٥�ұҭ ɀӋ ͥ ɀӉٴ � ҷҷ ɀӉ ٥ ɀӉҭұҭұ ɀӉڔٴυ ҷҷ ɀӉ 	 ɀӋ ͥ ɀӋ
 � �ࣖυ İǫ˦ࣞ ɀӋ Ƕʌ ŗ ƉɄȳʌʚŗȳʚ ˝Ƕʚǫ ɼƨʌɱƨƉʚ ʚɄ ɀӉࣖυ ҷҷ ɀӉ ٥ ɀ�ұҭ ɀӋ ͥ ɀӉٴ � �ұҭӋࣖυ İǫ˦ࣞ İƨ ŗțɼƨŗƕ˦ ʌǫɄ˝ƨƕ ҷҷ ɀӊ ɀҴ ͥ ɀӊ � ɀҴࣖi



,Ʉȭɱʯʚƨ ʚǫƨ ǖɼŗƕǶƨȳʚ

ҷҫʌɸҷ ɀӉ � ҷҷ ɀӉ ٧�Ӏ ڃ ɀӋ ͥ ɀӋ ˲ �ұҭ ɀӋ ͥ ɀӉ � ɀӉҭұҭұ ɀӉٶڒ� �Ӏ څ ҷҷ ɀӉ 	 ɀӋ ͥ ɀӋ
 ˲ ҷҷ ɀӉ ٥�ұҭ ɀӋ ͥ ɀӉٴ � ҷҷ ɀӉ ٥ ɀӉҭұҭұ ɀӉڔٴυ ҷҷ ɀӉ 	 ɀӋ ͥ ɀӋ
 � �ࣖυ İǫ˦ࣞ ɀӋ Ƕʌ ŗ ƉɄȳʌʚŗȳʚ ˝Ƕʚǫ ɼƨʌɱƨƉʚ ʚɄ ɀӉࣖυ ҷҷ ɀӉ ٥ ɀ�ұҭ ɀӋ ͥ ɀӉٴ � �ұҭӋࣖυ İǫ˦ࣞ İƨ ŗțɼƨŗƕ˦ ʌǫɄ˝ƨƕ ҷҷ ɀӊ ɀҴ ͥ ɀӊ � ɀҴࣖυ ҷҷ ɀӉ ٥ ɀӉҭұҭұ ɀӉٴ � �ұҭұ ɀӉࣖυ İǫ˦ࣞ óƨƨ pɄȭƨ˝Ʉɼȕ 铽㶽ࣖࢅ



,Ʉȭɱʯʚƨ ʚǫƨ ǖɼŗƕǶƨȳʚ

ҷҫʌɸҷ ɀӉ � ҷҷ ɀӉ ٧�Ӏ ڃ ɀӋ ͥ ɀӋ ˲ �ұҭ ɀӋ ͥ ɀӉ � ɀӉҭұҭұ ɀӉٶڒ� �Ӏ څ ҷҷ ɀӉ 	 ɀӋ ͥ ɀӋ
 ˲ ҷҷ ɀӉ ٥�ұҭ ɀӋ ͥ ɀӉٴ � ҷҷ ɀӉ ٥ ɀӉҭұҭұ ɀӉڔٴ
⼆率0 - 2ㄨ新 戏 ū 0

- 2ㄨ可 2 妨⼼ 0

平就
可



ÿǫƨ ȳɄɼȭŗț ƨɸʯŗʚǶɄȳʌυ ÿɄ ȭǶȳǶȭǶ˲ƨ ҫʌɸ	 ɀӉ
ࣗ ʌƨʚ ǖɼŗƕǶƨȳʚ ʚɄ ˲ƨɼɄ ŗȳƕ ʌɄț˙ƨ ǑɄɼ ɀӉࣘ˲�ұҭ ɀӋ � �ұҭұ ɀӉ � �Д ұҭұ ɀӉ � ұҭ ɀӋυ ÿǫǶʌ Ƕʌ ŗ ʌ˦ʌʚƨȭ ɄǑ ƨɸʯŗʚǶɄȳʌ Ƕȳ ȭŗʚɼǶ˥ ǑɄɼȭࣗ Ɖŗțțƨƕ ʚǫƨ
ȳɄɼȭŗț ƨɸʯŗʚǶɄȳʌࣖυ yǑ ұҭұ Ƕʌ Ƕȳ˙ƨɼʚǶſțƨࣗ ʚǫƨ ʌɄțʯʚǶɄȳ ǶʌɀӉ˶ � 	ұҭұ
˲�ұҭ ɀӋυ ÿǫǶʌ Ƕʌ ƨɸʯǶ˙ŗțƨȳʚ ʚɄ ʚǫƨ ǑɄɼȭʯțŗʌ ǑɄɼ Ӊ�˶ ŗȳƕ Ӊ�˶ ˝ƨ ʌŗ˝
ſƨǑɄɼƨࣛυ $ƨȳƨ̇ʚ ँ ʚǫǶʌ Ɖŗȳ ſƨ ƨŗʌǶț˦ ƨ˥ʚƨȳƕƨƕ ʚɄ ȭɄɼƨ

ƉɄȭɱțƨ˥ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨʌࣖ

it must
satisfy this
normal equation

⼼如 AA 冮

⽹和褦不如



yȳƉɄɼɱɄɼŗʚǶȳǖ ȭʯțʚǶɱțƨ Ǒƨŗʚʯɼƨʌ



yȳƉɄɼɱɄɼŗʚǶȳǖ ȭʯțʚǶɱțƨ Ǒƨŗʚʯɼƨʌυ pɄ˝ ƕɄ ˝ƨ ɱɼƨƕǶƉʚ ʌŗțŗɼ˦ ǖǶ˙ƨȳ ȭʯțʚǶɱțƨ Ǒƨŗʚʯɼƨʌࣞυ İƨ ſƨțǶƨ˙ƨ ʌŗțŗɼ˦ Ƕʌ ŗ ǑʯȳƉʚǶɄȳ ɄǑ ƨ˥ɱƨɼǶƨȳƉƨ ŗȩƐ eâ�ࣖυ yȳ Ʉʚǫƨɼ ˝Ʉɼƕʌࣗ ˝ƨ ſƨțǶƨ˙ƨ ʚǫƨɼƨ Ƕʌ ŗ ǑʯȳƉʚǶɄȳ ҡ ʌɄ ʚǫŗʚࣘ
ʌŗțŗɼ˦ ̢ ҡ	˦ƨŗɼʌ ɄǑ ƨ˥ɱƨɼǶƨȳƉƨ
eâ�
υ éƨƉŗțțࣘ ҡ Ƕʌ ŗ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨࣖυ ¶ʯɼ ǖɄŗțࣘ ̇ȳƕ ŗ ǖɄɄƕ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨࣗ ҡࣖ



E˥ŗȭɱțƨ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨʌ

ҡ�	ƨ˥ɱƨɼǶƨȳƉƨ
eâ�
 � ��
 ��� � 	ƨ˥ɱƨɼǶƨȳƉƨ
 � ���
��� � eâ����ҡ�	ƨ˥ɱƨɼǶƨȳƉƨ
eâ�
 � ���
��� � ����	ƨ˥ɱƨɼǶƨȳƉƨ�eâ�
ҡ�	ƨ˥ɱƨɼǶƨȳƉƨ
eâ�
 � ƉɄʌ	ƨ˥ɱƨɼǶƨȳƉƨ
 � ʌǶȳ	eâ�

⼆



�Ƕȳƨŗɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨʌυ İƨऒțț ɼƨʌʚɼǶƉʚ Ʉʯɼʌƨț˙ƨʌ ʚɄ țǶȳƨŗɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨʌࣘҡ	ƨ˥ɱƨɼǶƨȳƉƨ
eâ�
 � Ӊ� � Ӊ�	ƨ˥ɱƨɼǶƨȳƉƨ
 � Ӊ�	eâ�
υ �ʌ ſƨǑɄɼƨࣗ ˝ƨ Ɖŗȳ ʌɄț˙ƨ ʚǫƨ ȳɄɼȭŗț ƨɸʯŗʚǶɄȳʌ ʚɄ ̇ȳƕ Ӊ�˶ࣗӉ�˶ࣗ ŗȳƕ Ӊ�˶ࣖ �țț ˝ƨ ȳƨƨƕ ʚɄ ƕɄ Ƕʌ Ɖǫŗȳǖƨ ʚǫƨ ƕƨʌǶǖȳ ȭŗʚɼǶ˥ұ ࣖυ �Ƕȳƨŗɼ ɼƨǖɼƨʌʌǶɄȳ ˝Ƕʚǫ ȭʯțʚǶɱțƨ Ǒƨŗʚʯɼƨʌ Ƕʌ Ɖŗțțƨƕ ȭʯțʚǶɱțƨ
țǶȳƨŗɼ ɼƨǖɼƨʌʌǶɄȳࣖ



eƨɄȭƨʚɼǶƉ ǶȳʚƨɼɱɼƨʚŗʚǶɄȳ
çʯƨʌʚǶɄȳࣘ ÿǫƨ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨҡ	ƨ˥ɱƨɼǶƨȳƉƨ
 � Ӊ� � Ӊ�	ƨ˥ɱƨɼǶƨȳƉƨ

țɄɄȕʌ țǶȕƨ ŗ țǶȳƨ Ƕȳ 6ࣖࡽ

ࣖࡹ pɄ˝ ȭŗȳ˦ ƕǶȭƨȳʌǶɄȳʌ ƕɄ ˝ƨ ȳƨƨƕ ʚɄ ǖɼŗɱǫҡ	ƨ˥ɱƨɼǶƨȳƉƨ
eâ�
 � Ӊ� � Ӊ�	ƨ˥ɱƨɼǶƨȳƉƨ
 � Ӊ�	eâ�

ࣖࡽ İǫŗʚ Ƕʌ ʚǫƨ ʌǫŗɱƨ ɄǑ ʚǫƨ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨࣞ

ii

砒 EǛÉ

Zeaxtbgtc



E˥ŗȭɱțƨ ƕŗʚŗʌƨʚυ bɄɼ ƨŗƉǫ ɄǑ Ӏ ɱƨɄɱțƨࣗ ƉɄțțƨƉʚ ƨŗƉǫ Ǒƨŗʚʯɼƨࣗ ɱțʯʌ ʌŗțŗɼ˦ࣘ
âƨɼʌɄȳ ࣥ E˥ɱƨɼǶƨȳƉƨ eâ� óŗțŗɼ˦

ࡹ ࢁ ࢑ࣖࢁ ࡱࡱࡱࣗࢉ࢕
ࡽ ࢍ ࢁࣖࢁ ࡱࡱࡱࣗࢉ࢙
ࢁ ࡱࡹ ࢁ ࡹࣖ υࡱࡱࡱࣗࢉࡱࡹ İƨ ɼƨɱɼƨʌƨȳʚ ƨŗƉǫ ɱƨɼʌɄȳ ˝Ƕʚǫ ŗ Ǒƨŗʚʯɼƨ ˙ƨƉʚɄɼࣘɀӊ� � چ ڕ���� 
 ɀӊ� � چ ڕ���� 
 ɀӊ� � ڕ�����چ



ÿǫƨ ǫ˦ɱɄʚǫƨʌǶʌ ˙ƨƉʚɄɼυ İǫƨȳ Ʉʯɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ Ƕʌҡ	ƨ˥ɱƨɼǶƨȳƉƨ
eâ�
 � Ӊ� � Ӊ�	ƨ˥ɱƨɼǶƨȳƉƨ
 � Ӊ�	eâ�


ʚǫƨ ǫ˦ɱɄʚǫƨʌǶʌ ˙ƨƉʚɄɼ ɀɏ ˨ ɖӀ Ɖŗȳ ſƨ ˝ɼǶʚʚƨȳ
ɀɏ � 
�ƨ˥ɱƨɼǶƨȳƉƨ	ҡڍeâ��
ҡ	ƨ˥ɱƨɼǶƨȳƉƨ�
eâ��
���ҡ	ƨ˥ɱƨɼǶƨȳƉƨӀ
eâ�Ӏ
ڜ � �ڍ ƨ˥ɱƨɼǶƨȳƉƨ� eâ��� ƨ˥ɱƨɼǶƨȳƉƨ� eâ����� ��� ���� ƨ˥ɱƨɼǶƨȳƉƨӀ eâ�Ӏڜ ڙ�Ӊ�Ӊ�Ӊڊ
i XŪ



bǶȳƕǶȳǖ ʚǫƨ ɄɱʚǶȭŗț ɱŗɼŗȭƨʚƨɼʌυ ÿɄ ̇ȳƕ ʚǫƨ ſƨʌʚ ɱŗɼŗȭƨʚƨɼ ˙ƨƉʚɄɼࣗ ɀӉ˶ࣗ ˝ƨ Ɖŗȳ ʯʌƨ ʚǫƨ
ƕƨʌǶǖȳ ȭŗʚɼǶ˥ ŗȳƕ Ʉſʌƨɼ˙ŗʚǶɄȳ ˙ƨƉʚɄɼ

ұ � �ڍ ƨ˥ɱƨɼǶƨȳƉƨ� eâ��� ƨ˥ɱƨɼǶƨȳƉƨ� eâ����� ��� ���� ƨ˥ɱƨɼǶƨȳƉƨӀ eâ�Ӏڜ 
 ɀӋ � ڍ
Ӌ�Ӌ����ӋӀڜ

ŗȳƕ ʌɄț˙ƨ ʚǫƨ ȳɄɼȭŗț ƨɸʯŗʚǶɄȳʌұҭұ ɀӉ˶ � ұҭ ɀӋυ ¥ɄʚǶƉƨ ʚǫŗʚ ʚǫƨ ɼɄ˝ʌ ɄǑ ʚǫƨ ƕƨʌǶǖȳ ȭŗʚɼǶ˥ ŗɼƨ ʚǫƨ
࣯ʚɼŗȳʌɱɄʌƨƕࣱ Ǒƨŗʚʯɼƨ ˙ƨƉʚɄɼʌࣗ ˝Ƕʚǫ ŗȳ ŗƕƕǶʚǶɄȳŗț ࡹ Ƕȳ ǑɼɄȳʚࣖ



¥ɄʚŗʚǶɄȳ ǑɄɼ ȭʯțʚǶɱțƨ țǶȳƨŗɼ ɼƨǖɼƨʌʌǶɄȳυ İƨ ˝Ƕțț ȳƨƨƕ ʚɄ ȕƨƨɱ ʚɼŗƉȕ ɄǑ ȭʯțʚǶɱțƨࢁ Ǒƨŗʚʯɼƨʌ ǑɄɼ ƨ˙ƨɼ˦
ǶȳƕǶ˙Ƕƕʯŗț Ƕȳ Ʉʯɼ ƕŗʚŗ ʌƨʚࣖυ �ʌ ſƨǑɄɼƨࣗ ʌʯſʌƉɼǶɱʚʌ ƕǶʌʚǶȳǖʯǶʌǫ ſƨʚ˝ƨƨȳ ǶȳƕǶ˙Ƕƕʯŗțʌ Ƕȳ
Ʉʯɼ ƕŗʚŗ ʌƨʚࣖ İƨ ǫŗ˙ƨ Ӏ ǶȳƕǶ˙Ƕƕʯŗțʌ ࣯Ʉɼ ʚɼŗǶȳǶȳǖ
ƨ˥ŗȭɱțƨʌࣱࣖυ óʯɱƨɼʌƉɼǶɱʚʌ ƕǶʌʚǶȳǖʯǶʌǫ ſƨʚ˝ƨƨȳ Ǒƨŗʚʯɼƨʌࣖࢅ İƨ ǫŗ˙ƨ ҷ
Ǒƨŗʚʯɼƨʌࣖυ ƨ˥ɱƨɼǶƨȳƉƨ � ӊ	�
υ eâ� � ӊ	�


yȳࢁ ɱɼŗƉʚǶƉƨࣗ ˝ƨ ȭǶǖǫʚ ʯʌƨ ǫʯȳƕɼƨƕʌ Ʉɼ ƨ˙ƨȳ ʚǫɄʯʌŗȳƕʌ ɄǑ Ǒƨŗʚʯɼƨʌࣖ
ÿǫǶȳȕࢅ ɄǑ ʚǫƨȭ ŗʌ ȳƨ˝ ˙ŗɼǶŗſțƨ ȳŗȭƨʌࣗ ʌʯƉǫ ŗʌ ȳƨ˝ țƨʚʚƨɼʌࣖ

XXL



�ʯǖȭƨȳʚƨƕ Ǒƨŗʚʯɼƨ ˙ƨƉʚɄɼʌυ ÿǫƨ ŗʯǖȭƨȳʚƨƕ Ǒƨŗʚʯɼƨ ˙ƨƉʚɄɼ �ʯǖ	 ɀӊ
 Ƕʌ ʚǫƨ ˙ƨƉʚɄɼ
ɄſʚŗǶȳƨƕ ſ˦ ŗƕƕǶȳǖ ŗ ࡹ ʚɄ ʚǫƨ ǑɼɄȳʚ ɄǑ Ǒƨŗʚʯɼƨ ˙ƨƉʚɄɼ ɀӊࣘ

ɀӊ � Ί΋΋΋Ό
ӊ	�
ӊ	�

ࣖࣖࣖӊ	ҷ

΍ΎΎΎΏ �ʯǖ	 ɀӊ
 � Ί΋΋΋΋΋΋Ό

�ӊ	�
ӊ	�

ࣖࣖࣖӊ	ҷ

΍ΎΎΎΎΎΎΏ

ɀӉ � Ί΋΋΋΋΋΋Ό
Ӊ�Ӊ�Ӊ�
ࣖࣖࣖӉҷ
΍ΎΎΎΎΎΎΏυ ÿǫƨȳࣗ Ʉʯɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨ Ƕʌҡ	 ɀӊ
 � Ӊ� � Ӊ�ӊ	�
 � Ӊ�ӊ	�
 � Ȫ � Ӊҷӊ	ҷ
� ɀӉ ͥ �ʯǖ	 ɀӊ




ÿǫƨ ǖƨȳƨɼŗț ɱɼɄſțƨȭυ İƨ ǫŗ˙ƨ Ӏ ƕŗʚŗ ɱɄǶȳʚʌ ࣯Ʉɼ ʚɼŗǶȳǶȳǖ ƨ˥ŗȭɱțƨʌࣱࣘ٥ ɀӊ�
 Ӌٴ� 
 Ȫ 
 ٥ ɀӊӀ
 ӋӀٴ ˝ǫƨɼƨ ƨŗƉǫ ɀӊһ Ƕʌ ŗ Ǒƨŗʚʯɼƨ ˙ƨƉʚɄɼ ɄǑ ҷ
Ǒƨŗʚʯɼƨʌࣘ ɀӊһ � 
�	ӊڑһӊ	�
һȪӊ	ҷ
һ ڠ

υ İƨ ˝ŗȳʚ ʚɄ ̇ȳƕ ŗ ǖɄɄƕ țǶȳƨŗɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨࣘҡ	 ɀӊ
 � Ӊ� � Ӊ�ӊ	�
 � Ӊ�ӊ	�
 � Ȫ � Ӊҷӊ	ҷ
� ɀӉ ͥ �ʯǖ	 ɀӊ




ÿǫƨ ǖƨȳƨɼŗț ʌɄțʯʚǶɄȳυ Ďʌƨ ƕƨʌǶǖȳ ȭŗʚɼǶ˥

ұ � �ڐ ӊ	�
� ӊ	�
� Ȫ ӊ	ҷ
�� ӊ	�
� ӊ	�
� Ȫ ӊ	ҷ
���� ��� ��� ���� ӊ	�
Ӏ ӊ	�
Ӏ Ȫ ӊ	ҷ
Ӏ ڟ � 	�ʯǖڍ ɀӊ�
ҭ
�ʯǖ	 ɀӊ�
ҭ���
�ʯǖ	 ɀӊӀ
ҭڜ

ŗȳƕ Ʉſʌƨɼ˙ŗʚǶɄȳ ˙ƨƉʚɄɼ ʚɄ ʌɄț˙ƨ ʚǫƨ ȳɄɼȭŗț ƨɸʯŗʚǶɄȳʌұҭұ ɀӉ˶ � ұҭ ɀӋ
ʚɄ ̇ȳƕ ʚǫƨ ɄɱʚǶȭŗț ɱŗɼŗȭƨʚƨɼ ˙ƨƉʚɄɼࣖ

o



yȳʚƨɼɱɼƨʚǶȳǖ ʚǫƨ ɱŗɼŗȭƨʚƨɼʌυ İǶʚǫ ҷ Ǒƨŗʚʯɼƨʌࣗ ɀӉ ǫŗʌ ҷ � � ƨȳʚɼǶƨʌࣖυ Ӊ� Ƕʌ ʚǫƨ ſǶŗʌࣗ ŗțʌɄ ȕȳɄ˝ȳ ŗʌ ʚǫƨ ǶȳʚƨɼƉƨɱʚࣖυ Ӊ�
Ȫ 
 Ӊҷ ƨŗƉǫ ǖǶ˙ƨ ʚǫƨ ˝ƨǶǖǫʚࣗ Ƕࣖƨࣖ ƉɄƨ˾ƉǶƨȳʚࣗ ɄǑ ŗ
Ǒƨŗʚʯɼƨࣖ ҡ	 ɀӊ
 � Ӊ� � Ӊ�ӊ	�
 � Ȫ � Ӊҷӊ	ҷ
υ ÿǫƨ ʌǶǖȳ ɄǑ Ӊһ ʚƨțțʌ ʯʌ ŗſɄʯʚ ʚǫƨ ɼƨțŗʚǶɄȳʌǫǶɱ ſƨʚ˝ƨƨȳ һʚǫ
Ǒƨŗʚʯɼƨ ŗȳƕ ʚǫƨ Ʉʯʚɱʯʚ ɄǑ Ʉʯɼ ɱɼƨƕǶƉʚǶɄȳ ɼʯțƨࣖ

遮



óʯȭȭŗɼ˦



óʯȭȭŗɼ˦υ İƨ ȭǶȳǶȭǶ˲ƨƕ ʚǫƨ ȭƨŗȳ ʌɸʯŗɼƨƕ ƨɼɼɄɼ ǑɄɼ ʚǫƨ ɱɼƨƕǶƉʚǶɄȳ
ɼʯțƨ ҡ	ӊ
 � Ӊ� � Ӊ�ӊࣗ ˝ǫǶƉǫ ˝ŗʌҫӅӃ	 ɀӉ
 � �Ӏ]] ɀӋ ˲ ұ ɀӉ]]�υ İƨ ǑɄʯȳƕ ʚǫŗʚ ʚǫƨ ȭǶȳǶȭǶ˲Ƕȳǖ ɀӉ ʌŗʚǶʌ̇ƨʌ ʚǫƨ ȳɄɼȭŗț
ƨɸʯŗʚǶɄȳʌࣗ ұҭұ ɀӉ � ұҭ ɀӋࣖυ yǑ ұҭұ Ƕʌ Ƕȳ˙ƨɼʚǶſțƨࣗ ʚǫƨ ʌɄțʯʚǶɄȳ ǶʌࣘɀӉ˶ � 	ұҭұ
˲�ұҭ ɀӋυ ÿǫƨʌƨ ʌŗȭƨ ȳɄɼȭŗț ƨɸʯŗʚǶɄȳʌ Ɖŗȳ ſƨ ʯʌƨƕ ʚɄ ʌɄț˙ƨ ʚǫƨ
ȭʯțʚǶɱțƨ țǶȳƨŗɼ ɼƨǖɼƨʌʌǶɄȳ ɱɼɄſțƨȭࣗ ˝ǫƨɼƨ ˝ƨ ʯʌƨ
ȭʯțʚǶɱțƨ Ǒƨŗʚʯɼƨʌ ʚɄ ɱɼƨƕǶƉʚ ŗȳ ɄʯʚƉɄȭƨࣖ İƨ ʌǶȭɱț˦ ȳƨƨƕ
ʚɄ ŗƕȍʯʌʚ ʚǫƨ ƕƨʌǶǖȳ ȭŗʚɼǶ˥ ұ ࣖ


