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¥ŗǾ˙ƨ �țǖɄɼǶʚǫȭυ yƕƨŗࣘ एʌțǶƕƨऐ ɱŗʚʚƨɼȳ R ŗƉɼɄʌʌ Uࣗ ƉǫƨƉȕ ǑɄɼ ƨɸʯŗțǶʚ˦ ŗʚ
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ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦
FGH PCKXGAUVTKPIAOCVEJ
U� R��

OCVEJANQECVKQPU ֟ =?
HQT K KP TCPIG
NGP
U� � NGP
R� ֭ Փ��

KH U=K�K֭NGP
R�? ֟֟ R�
OCVEJANQECVKQPU�CRRGPF
K�

TGVWTP OCVEJANQECVKQPU
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¥ŗǾ˙ƨ �țǖɄɼǶʚǫȭυ İɄɼʌʚ Ɖŗʌƨࣘ ũ 		]Ӆ] ˲ ]ӂ] � �
 ͥ ]ӂ]
 ʚǶȭƨࡹυ ,ŗȳ ˝ƨ ƕɄ ſƨʚʚƨɼࣞ

ÿǫƨࡹ ॻ ࡹ Ƕʌ ŗƉʚʯŗțț˦ ǶȭɱɄɼʚŗȳʚࣗ ʌǶȳƉƨ ǶǑ ]ӂ] � ]Ӆ] ʚǫǶʌ ʌǫɄʯțƕ ſƨ ũ	�




ĸƨʌࣛυ ÿǫƨɼƨ ŗɼƨ ȳʯȭƨɼɄʯʌ ˝ŗ˦ʌ ʚɄ ƕɄ ſƨʚʚƨɼࣖυ İƨऒțț țɄɄȕ ŗʚ Ʉȳƨࣘ éŗſǶȳࣽ�ŗɼɱࣖυ Ďȳƕƨɼ ʌɄȭƨ ŗʌʌʯȭɱʚǶɄȳʌࣗ ʚŗȕƨʌ ũ	]Ӆ] � ]ӂ]
 ƨ˥ɱƨƉʚƨƕ
ʚǶȭƨࣖυ ¥Ʉʚ ŗț˝ŗ˦ʌ ʚǫƨ Ǒŗʌʚƨʌʚࣗ ſʯʚ ƨŗʌ˦ ʚɄ Ƕȭɱțƨȭƨȳʚࣗ ŗȳƕ
ǖƨȳƨɼŗțǶ˲ƨʌ ʚɄ Ʉʚǫƨɼ ɱɼɄſțƨȭʌࣖ



éŗſǶȳࣽ�ŗɼɱ



yƕƨŗυ ÿǫƨ ȳŗǾ˙ƨ ŗțǖɄɼǶʚǫȭ ɱƨɼǑɄɼȭʌ ũ	]Ӆ]
 ƉɄȭɱŗɼǶʌɄȳʌ ɄǑ
ʌʚɼǶȳǖʌ ɄǑ țƨȳǖʚǫ ]ӂ]ࣖυ óʚɼǶȳǖ ƉɄȭɱŗɼǶʌɄȳ Ƕʌ ʌțɄ˝ࣘ Ҩ	]ӂ]
 ʚǶȭƨࣖυ yȳʚƨǖƨɼ ƉɄȭɱŗɼǶʌɄȳ Ƕʌ Ǒŗʌʚࣘ ũ	�
 ʚǶȭƨࣖࡽυ yƕƨŗࣘ ǫŗʌǫ ʌʚɼǶȳǖʌ ǶȳʚɄ Ƕȳʚƨǖƨɼʌࣗ ƉɄȭɱŗɼƨ ʚǫƨȭࣖ

�ʌࡽ țɄȳǖ ŗʌ ʚǫƨ Ƕȳʚƨǖƨɼʌ ŗɼƨ एȳɄʚ ʚɄɄ ſǶǖऐ

42=-47



éƨƉŗțțࣘ pŗʌǫ bʯȳƉʚǶɄȳʌυ � ǫŗʌǫ ǑʯȳƉʚǶɄȳ ʚŗȕƨʌ Ƕȳ ŗȳ ɄſȍƨƉʚ ŗȳƕ ɼƨʚʯɼȳʌ ŗ
࣯ʌȭŗțțࣱ ȳʯȭſƨɼࣖυ yȭɱɄɼʚŗȳʚࣘ eǶ˙ƨȳ ʚǫƨ ʌŗȭƨ ɄſȍƨƉʚࣗ ɼƨʚʯɼȳʌ ʌŗȭƨ
ȳʯȭſƨɼࣖυ yʚ ȭŗ˦ ſƨ ɱɄʌʌǶſțƨ ǑɄɼ ʚ˝Ʉ ƕǶ˽ƨɼƨȳʚ ɄſȍƨƉʚʌ ʚɄ ǫŗʌǫ ʚɄ
ʌŗȭƨ ȳʯȭſƨɼࣖ ÿǫǶʌ Ƕʌ ŗ ƉɄțțǶʌǶɄȳࣖ



óʚɼǶȳǖ pŗʌǫǶȳǖυ � ʌʚɼǶȳǖ ǫŗʌǫ ǑʯȳƉʚǶɄȳ ʚŗȕƨʌ ŗ ʌʚɼǶȳǖࣗ ɼƨʚʯɼȳʌ ŗ ȳʯȭſƨɼࣖυ eǶ˙ƨȳ ʌŗȭƨ ʌʚɼǶȳǖࣗ ɼƨʚʯɼȳʌ ʌŗȭƨ ȳʯȭſƨɼࣖ

֠֠֠ UVTKPIAJCUJ
ЀVGUVKPIЀ�
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yƕƨŗυ yȳʌʚƨŗƕ ɄǑ ɱƨɼǑɄɼȭǶȳǖ Ҩ	]ӂ]
 ʌʚɼǶȳǖ ƉɄȭɱŗɼǶʌɄȳ ǑɄɼ
ƨŗƉǫ Kࣘ

U=K�K ֭ NGP
R�? ֟֟ Rυ pŗʌǫࣗ ŗȳƕ ɱƨɼǑɄɼȭ ũ	�
 Ǯȩʋƣǐƣɮ ƉɄȭɱŗɼǶʌɄȳࣘ
UVTKPIAJCUJ
U=K�K ֭ NGP
R�?� ֟֟ UVTKPIAJCUJ
R�υ yȳ Ɖŗʌƨ ɄǑ ƉɄțțǶʌǶɄȳࣗ ȳƨƨƕ ʚɄ ɱƨɼǑɄɼȭ Ǒʯțț ʌʚɼǶȳǖ
ƉɄȭɱŗɼǶʌɄȳ Ƕȳ Ʉɼƕƨɼ ʚɄ ƨȳʌʯɼƨ ʚǫǶʌ Ƕʌȳऒʚ ŗ Ǒŗțʌƨ ȭŗʚƉǫࣖ
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R�?� ֟֟ UVTKPIAJCUJ
R��
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ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦υ ,ɄȭɱŗɼǶȳǖ ࣯ʌȭŗțțࣱ Ƕȳʚƨǖƨɼʌ ʚŗȕƨʌ ũ	�
 ʚǶȭƨࣖυ $ʯʚ ǫŗʌǫǶȳǖ ŗ ʌʚɼǶȳǖ ӊ ʯʌʯŗțț˦ ʚŗȕƨʌ Ź	]ӊ]
ࣖυ yȳ ʚǫǶʌ Ɖŗʌƨࣗ ]ӊ] � ]ӂ]ࣗ ʌɄ Ʉ˙ƨɼŗțțࣘŹ		]Ӆ] � ]ӂ] � �
 ͥ ]ӂ]
υ ¥Ʉ ſƨʚʚƨɼ ʚǫŗȳ ȳŗǾ˙ƨࣛ



yƕƨŗࣘ éɄțțǶȳǖ pŗʌǫƨʌυ İƨ ǫŗʌǫ ȭŗȳ˦ ʌʚɼǶȳǖʌࣖυ $ʯʚ ʚǫƨ ʌʚɼǶȳǖʌ ˝ƨ ŗɼƨ ǫŗʌǫǶȳǖ Ɖǫŗȳǖƨ Ʉȳț˦ ŗ țǶʚʚțƨ ſǶʚࣖυ E˥ŗȭɱțƨࣘ U ֟ ЀQ\[OCPFKCUЀࣗ R ֟ ЀOCPFKЀࣖ
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éŗſǶȳࣽ�ŗɼɱυ İƨऒțț ƕƨʌǶǖȳ ŗ ʌɱƨƉǶŗț ǫŗʌǫ ǑʯȳƉʚǶɄȳࣖυ yȳʌʚƨŗƕ ɄǑ ƉɄȭɱʯʚǶȳǖ ǫŗʌǫ एǑɼɄȭ ʌƉɼŗʚƉǫऐࣗ Ƕʚ ˝Ƕțț
एʯɱƕŗʚƨऐ Ʉțƕ ǫŗʌǫ Ƕȳ ũ	�
 ʚǶȭƨࣖ

֠֠֠ QNFAJCUJ ֟ TQNNKPIAJCUJ
ЀQ\[OCPFKCUЀ� UVCTV֟Ւ� UVQR֟՗�
֠֠֠ PGYAJCUJ ֟ TQNNKPIAJCUJ
ЀQ\[OCPFKCUЀ� UVCTV֟Փ� UVQR֟՘� WRFCVG֟QNFAJCUJ�



FGH TCDKPAMCTR
U� R��
JCUJGFAYKPFQY ֟ UVTKPIAJCUJ
U� Ւ� NGP
R��
JCUJGFARCVVGTP ֟ UVTKPIAJCUJ
R� Ւ� NGP
R��
OCVEJANQECVKQPU ֟ =?

KH U=Ւ�NGP
R�? ֟֟ R�
OCVEJANQECVKQPU�CRRGPF
Ւ�

HQT K KP TCPIG
Փ� NGP
U� � NGP
R� ֭ Փ��
մ WRFCVG VJG JCUJ
JCUJGFAYKPFQY ֟ WRFCVGAUVTKPIAJCUJ
U� K� K ֭ NGP
R�� JCUJGFAYKPFQY�

KH JCUJGFAYKPFQY ֟֟ JCUJGFARCVVGTP�
մ OCMG UWTG VJKU KUP	V C HCNUG OCVEJ FWG VQ EQNNKUKQP
KH U=K�K ֭ NGP
R�? ֟֟ R�

OCVEJANQECVKQPU�CRRGPF
K�

TGVWTP OCVEJANQECVKQPU
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ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦υ ũ	]ӂ]
 ʚǶȭƨ ʚɄ ǫŗʌǫ ɱŗʚʚƨɼȳࣖυ ũ	�
 ʚɄ ʯɱƕŗʚƨ ˝ǶȳƕɄ˝ ǫŗʌǫࣗ ƕɄȳƨ ũ	]Ӆ] ˲ ]ӂ] � �
 ʚǶȭƨʌࣖυ İǫƨȳ ʚǫƨɼƨ Ƕʌ ŗ ƉɄțțǶʌǶɄȳࣗ ũ	]ӂ]
 ʚǶȭƨ ʚɄ ƉǫƨƉȕࣖũ	 ]ӂ]ߧ
ǫŗʌǫ ɱŗʚʚƨɼȳ

� ]Ӆ] ˲ ]ӂ] � �߲
ʯɱƕŗʚƨ ˝ǶȳƕɄ˝ʌ

� Ҷ ͥ ]ӂ]߫
ƉǫƨƉȕ ƉɄțțǶʌǶɄȳʌ






İɄɼʌʚ ,ŗʌƨυ yȳ ˝Ʉɼʌʚ Ɖŗʌƨࣗ ƨ˙ƨɼ˦ ɱɄʌǶʚǶɄȳ ɼƨʌʯțʚʌ Ƕȳ ŗ ƉɄțțǶʌǶɄȳࣖυ ÿǫŗʚ Ƕʌࣗ ʚǫƨɼƨ ŗɼƨ ũ	]Ӆ]
 ƉɄțțǶʌǶɄȳʌࣘũ	 ]ӂ]ߧ
ǫŗʌǫ ɱŗʚʚƨɼȳ

� ]Ӆ] ˲ ]ӂ] � �߲
ʯɱƕŗʚƨ ˝ǶȳƕɄ˝ʌ

� ]Ӆ] ͥ ]ӂ]߭
ƉǫƨƉȕ ƉɄțțǶʌǶɄȳʌ


 ɲ ũ	]Ӆ] ͥ ]ӂ]

υ E˥ŗȭɱțƨࣘ U ֟ ЀCCCCCCCCCЀࣗ R ֟ ЀCCCЀυ ÿǫǶʌ Ƕʌ ȍʯʌʚ ŗʌ ſŗƕ ŗʌ ȳŗǾ˙ƨࣛ

l l

n



¡Ʉɼƨ éƨŗțǶʌʚǶƉ ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦υ ¶ȳț˦ ŗ Ǒƨ˝ ˙ŗțǶƕ ȭŗʚƉǫƨʌ ŗȳƕ ŗ Ǒƨ˝ ʌɱʯɼǶɄʯʌ ȭŗʚƉǫƨʌࣖυ ¥ʯȭſƨɼ ɄǑ ƉɄțțǶʌǶɄȳʌ ƕƨɱƨȳƕʌ Ʉȳ ǫŗʌǫ ǑʯȳƉʚǶɄȳࣖυ ¶ʯɼ ǫŗʌǫ ǑʯȳƉʚǶɄȳ ˝Ƕțț ɼƨŗʌɄȳŗſț˦ ǫŗ˙ƨ ũ	]Ӆ]�]ӂ]
 ƉɄțțǶʌǶɄȳʌࣖũ	 ]ӂ]ߧ
ǫŗʌǫ ɱŗʚʚƨɼȳ

� ]Ӆ] ˲ ]ӂ] � �߲
ʯɱƕŗʚƨ ˝ǶȳƕɄ˝ʌ

� Ҷ ͥ ]ӂ]߫
ƉǫƨƉȕ ƉɄțțǶʌǶɄȳʌ


 ɲ ũ	]Ӆ]
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éɄțțǶȳǖ pŗʌǫƨʌ



ÿǫƨ âɼɄſțƨȭυ İƨ ȳƨƨƕ ʚɄ ǫŗʌǫࣘυ U=Ւ�Ւ ֭ NGP
R�?υ U=Փ�Փ ֭ NGP
R�?υ U=Ք�Ք ֭ NGP
R�?υ ࣚυ � ʌʚŗȳƕŗɼƕ ǫŗʌǫ ǑʯȳƉʚǶɄȳ ʚŗȕƨʌ ũ	]ӂ]
 ʚǶȭƨ ɱƨɼ Ɖŗțțࣖυ $ʯʚ ʚǫƨʌƨ ʌʚɼǶȳǖʌ Ʉ˙ƨɼțŗɱࣖυ eɄŗțࣘ 6ƨʌǶǖȳ ǫŗʌǫ ǑʯȳƉʚǶɄȳ ʚǫŗʚ ʚŗȕƨʌ ũ	�
 ʚǶȭƨ ʚɄ एʯɱƕŗʚƨऐ ʚǫƨ
ǫŗʌǫࣖ



óʚɼǶȳǖʌ ŗʌ ¥ʯȭſƨɼʌυ ¶ʯɼ ǫŗʌǫ ǑʯȳƉʚǶɄȳ ʌǫɄʯțƕ ʚŗȕƨ ŗ ʌʚɼǶȳǖࣗ ɼƨʚʯɼȳ ŗ
ȳʯȭſƨɼࣖυ óǫɄʯțƕ ſƨ ʯȳțǶȕƨț˦ ʚǫŗʚ ʚ˝Ʉ ƕǶ˽ƨɼƨȳʚ ʌʚɼǶȳǖʌ ǫŗ˙ƨ
ʌŗȭƨ ǫŗʌǫࣖυ yƕƨŗࣘ ʚɼƨŗʚ ƨŗƉǫ ƉǫŗɼŗƉʚƨɼ ŗʌ ŗ ƕǶǖǶʚ Ƕȳ ŗ ſŗʌƨࣽ]ų]
ƨ˥ɱŗȳʌǶɄȳࣖ



6ǶǖɼƨʌʌǶɄȳࣘ 6ƨƉǶȭŗț ¥ʯȭſƨɼ ó˦ʌʚƨȭυ yȳ ʚǫƨ ʌʚŗȳƕŗɼƕ ƕƨƉǶȭŗț ࣯ſŗʌƨ ࣱࡱࣽࡹ ȳʯȭſƨɼ ʌ˦ʌʚƨȭࣗ
ƨŗƉǫ ƕǶǖǶʚ ɼŗȳǖƨʌ ǑɼɄȭ ࢙ࣗࣽࡱ ɼƨɱɼƨʌƨȳʚʌ ŗ ɱɄ˝ƨɼ ɄǑ υࣖࡱࡹ E˥ŗȭɱțƨࣘ

Փ՗ՕՔ�� � 	� � ���
 � 	� � ���
 � 	� � ���
 � 	� � ���

= 2 t 30 t 500 t 1000

= 1532



6ǶǖɼƨʌʌǶɄȳࣘ $Ƕȳŗɼ˦ ¥ʯȭſƨɼ ó˦ʌʚƨȭυ ,Ʉȭɱʯʚƨɼʌ ʯʌƨ ſǶȳŗɼ˦ ࣯ſŗʌƨࣱࣽࣖࡽ EŗƉǫ ƕǶǖǶʚ ɼŗȳǖƨʌ ǑɼɄȭ
ࡱ ࣗࣽࡹ ɼƨɱɼƨʌƨȳʚʌ ŗ ɱɄ˝ƨɼ ɄǑ υࣖࡽ E˥ŗȭɱțƨࣘ

ՓՒՓՓՒ� � 	� � ��
 � 	� � ��
 � 	� � ��
 � 	� � ��
 � 	� � ��
� ՔՔ��O t Z t 4 t O t 16



6ǶǖɼƨʌʌǶɄȳࣘ $ŗʌƨࣽࢍࢉࡽυ İƨ Ɖŗȳ ʯʌƨ ˝ǫŗʚƨ˙ƨɼ ſŗʌƨ Ƕʌ ƉɄȳ˙ƨȳǶƨȳʚࣖ bɄɼ ǶȳʌʚŗȳƉƨࣗ
ſŗʌƨ ࣗ࢕ࡽࣽࡹ Ƕȳ ˝ǫǶƉǫ ƨŗƉǫ ƕǶǖǶʚ ɼŗȳǖƨʌ ǑɼɄȭ ࡱ ࣗ࢑ࡽࣽࡹ
ɼƨɱɼƨʌƨȳʚʌ ŗ ɱɄ˝ƨɼ ɄǑ ࣖ࢕ࡽࡹ

ՓՔ�՛ՙ�Փ՛՛��� � 	��� � ����
 � 	�� � ����
 � 	�� � ����
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İǫŗʚ ƕɄƨʌ ʚǫǶʌ ǫŗ˙ƨ ʚɄ ƕɄ ˝Ƕʚǫ ʌʚɼǶȳǖʌࣞυ İƨ Ɖŗȳ Ƕȳʚƨɼɱɼƨʚ ŗ ƉǫŗɼŗƉʚƨɼ Ƕȳ ŗțɱǫŗſƨʚ ų ŗʌ ŗ ƕǶǖǶʚ
˙ŗțʯƨ Ƕȳ ſŗʌƨ ]ų]ࣖυ bɄɼ ƨ˥ŗȭɱțƨࣗ ʌʯɱɱɄʌƨ ų � \Ҵ
 ҵ^ࣖυ yȳʚƨɼɱɼƨʚ C ŗʌ ࣗࡱ D ŗʌ υࣖࡹ yȳʚƨɼɱɼƨʚ ʌʚɼǶȳǖ ЀDCDDCЀ ŗʌ ſǶȳŗɼ˦ ʌʚɼǶȳǖ ՓՒՓՓՒ�ࣖυ yȳ ƕƨƉǶȭŗțࣘ ՓՒՓՓՒ� � ՔՔ��



¡ŗǶȳ yƕƨŗ
İƨ ǫŗ˙ƨ ȭŗɱɱƨƕ ʚǫƨ ʌʚɼǶȳǖ ЀDCDDCЀ ʚɄ ŗȳ Ƕȳʚƨǖƨɼࣘ
ࣖࡽࡽ yȳ ǑŗƉʚࣗ ʚǫǶʌ Ƕʌ ʚǫƨ ȹȩȑ˖ ʌʚɼǶȳǖ Ʉ˙ƨɼ ų ʚǫŗʚ ȭŗɱʌ
ʚɄ ࣖࡽࡽ yȳʚƨɼɱɼƨʚǶȳǖ ŗ ʌʚɼǶȳǖ ɄǑ C ŗȳƕ D ŗʌ ŗ ſǶȳŗɼ˦
ȳʯȭſƨɼ ǫŗʌǫƨʌ ʚǫƨ ʌʚɼǶȳǖࣛ



eƨȳƨɼŗț óʚɼǶȳǖʌυ İǫŗʚ ŗſɄʯʚ ǖƨȳƨɼŗț ʌʚɼǶȳǖʌࣗ țǶȕƨ Ѐ+ CO C UVTKPI�Ѐࣞυ ,ǫɄɄʌƨ ʌɄȭƨ ƨȳƉɄƕǶȳǖ ɄǑ ƉǫŗɼŗƉʚƨɼʌ ʚɄ ȳʯȭſƨɼʌࣖυ âɄɱʯțŗɼ ࣯ǶǑ Ʉʯʚƕŗʚƨƕࣱ ƨȳƉɄƕǶȳǖࣘ �ó,yyࣖυ ¡ŗɱʌ �ŗʚǶȳ ƉǫŗɼŗƉʚƨɼʌࣗ ȭɄɼƨࣗ ʚɄ ࡱ ࣖ࢑ࡽࣽࡹ óɄ ]ų] � ���ࣖ





yȳ â˦ʚǫɄȳ
֠֠֠ QTF
	C	�
՛ՙ
֠֠֠ QTF
	<	�
՛Ւ
֠֠֠ QTF
	�	�
ՕՕ



�ó,yy ŗʌ $ŗʌƨ υ࢕ࡽࣽࡹ EŗƉǫ ƉǫŗɼŗƉʚƨɼ ɼƨɱɼƨʌƨȳʚʌ ŗ ȳʯȭſƨɼ Ƕȳ ɼŗȳǖƨ ࡱ υࣖ࢑ࡽࣽࡹ � ʌʚɼǶȳǖ Ƕʌ ŗ ȳʯȭſƨɼ ɼƨɱɼƨʌƨȳʚƨƕ Ƕȳ ſŗʌƨ υࣖ࢕ࡽࣽࡹ E˥ŗȭɱțƨࣘ
*GNNQ���� 	��� � ����
� 	��� � ����
� 	��� � ����
� 	��� � ����
� 	�� � ����
� Փ՛՗ՖՒ՛Ֆ՚՗՛Փ��

ƉǫŗɼŗƉʚƨɼ �ó,yy ƉɄƕƨ
p ࡽ࢑
ƨ ࡹࡱࡹ
ț ࢕ࡱࡹ
Ʉ ࡹࡹࡹ

O

l
l

e

H



FGH DCUGAՓՔ՚AJCUJ
U� UVCTV� UVQR��
ЀЀЀ*CUJ U=UVCTV�UVQR? D[ KPVGTRTGVKPI CU #5%++ DCUG ՓՔ՚ЀЀЀ
R ֟ Ւ
VQVCN ֟ Ւ
YJKNG UVQR ֠ UVCTV�

VQVCN ֭֟ QTF
U=UVQR�Փ?� � ՓՔ՚��R
R ֭֟ Փ
UVQR �֟ Փ

TGVWTP VQVCN
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t t
start stop
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éɄțțǶȳǖ pŗʌǫƨʌυ İƨ Ɖŗȳ ǫŗʌǫ ŗ ʌʚɼǶȳǖ Z ſ˦ ǶȳʚƨɼɱɼƨʚǶȳǖ Ƕʚ ŗʌ ŗ ȳʯȭſƨɼ
Ƕȳ ŗ ƕǶ˽ƨɼƨȳʚ ſŗʌƨ ȳʯȭſƨɼ ʌ˦ʌʚƨȭࣖυ $ʯʚ ǫŗʌǫǶȳǖ ʚŗȕƨʌ ʚǶȭƨ ũ	]ӊ]
ࣖυ İǶʚǫ ɼɄțțǶȳǖ ǫŗʌǫƨʌࣗ Ƕʚ ˝Ƕțț ʚŗȕƨ ʚǶȭƨ ũ	�
 ʚɄ एʯɱƕŗʚƨऐࣖ



E˥ŗȭɱțƨυ pŗʌǫ ɄǑ एpƨțऐ Ƕȳ एpƨțțɄऐ υ pŗʌǫ ɄǑ एƨțțऐ Ƕȳ एpƨțțɄऐ

ƉǫŗɼŗƉʚƨɼ �ó,yy ƉɄƕƨ
p ࡽ࢑
ƨ ࡹࡱࡹ
ț ࢕ࡱࡹ
Ʉ ࡹࡹࡹ

new = (old - ord (' H'7×1282 ) 128 tord
( 'l')

e 108×1280 108×1280 e
+ t

e lol x 128
' 108×128

'
e

+ t

H 72 x 1282 lol x 1282 e

Ted



एĎɱƕŗʚǶȳǖऐ ŗ éɄțțǶȳǖ pŗʌǫυ óʚŗɼʚ ˝Ƕʚǫ Ʉțƕ ǫŗʌǫࣗ ʌʯſʚɼŗƉʚ ƉǫŗɼŗƉʚƨɼ ʚɄ ſƨ ɼƨȭɄ˙ƨƕࣖυ एóǫǶǒʚऐ ſ˦ ȭʯțʚǶɱț˦Ƕȳǖ ſ˦ υࣖ࢕ࡽࡹ �ƕƕ ȳƨ˝ ƉǫŗɼŗƉʚƨɼࣖυ ÿŗȕƨʌ ũ	�
 ʚǶȭƨࣖ
FGH WRFCVGADCUGAՓՔ՚AJCUJ
U� UVCTV� UVQR� QNF��

մ CUUWOGU #5%++ GPEQFKPI� DCUG ՓՔ՚
NGPIVJ ֟ UVQR � UVCTV
TGOQXGFAEJCT ֟ QTF
U=UVCTV � Փ?� � ՓՔ՚��
NGPIVJ � Փ�
CFFGFAEJCT ֟ QTF
U=UVQR � Փ?�
TGVWTP 
QNF � TGOQXGFAEJCT� � ՓՔ՚ ֭ CFFGFAEJCT



֠֠֠ DCUGAՓՔ՚AJCUJ
Ѐ*GNNQЀ� Ւ� Օ�
ՓՓ՛Ք՘՚Ֆ
֠֠֠ DCUGAՓՔ՚AJCUJ
Ѐ*GNNQЀ� Փ� Ֆ�
Փ՘՘՚ՙՓ՘
֠֠֠ WRFCVGADCUGAՓՔ՚AJCUJ
Ѐ*GNNQЀ� Փ� Ֆ� ՓՓ՛Ք՘՚Ֆ�
Փ՘՘՚ՙՓ՘

M ① ( Ipl)
M

G- (Ipl)
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¥Ʉʚƨυ yȳ ʚǫǶʌ ǫŗʌǫǶȳǖ ʌʚɼŗʚƨǖ ࣗ˦ ʚǫƨɼƨ ŗɼƨ ȳɄ ƉɄțțǶʌǶɄȳʌࣛυ ÿ˝Ʉ ƕǶ˽ƨɼƨȳʚ ʌʚɼǶȳǖ ǫŗ˙ƨ ʚ˝Ʉ ƕǶ˽ƨɼƨȳʚ ǫŗʌǫƨʌࣖυ $ʯʚ ŗʌ ˝ƨऒțț ʌƨƨࣖࣖࣖ Ƕʚ Ƕʌȳऒʚ ɱɼŗƉʚǶƉŗțࣖ



éŗſǶȳࣽ�ŗɼɱ
FGH TCDKPAMCTR
U� R��

JCUJGFAYKPFQY ֟ DCUGAՓՔ՚AJCUJ
U� Ւ� NGP
R�� S�
JCUJGFARCVVGTP ֟ DCUGAՓՔ՚AJCUJ
R� Ւ� NGP
R�� S�
OCVEJANQECVKQPU ֟ =?

KH U=Ւ�NGP
R�? ֟֟ R�
OCVEJANQECVKQPU�CRRGPF
Ւ�

HQT K KP TCPIG
Փ� NGP
U� � NGP
R� ֭ Փ��
մ WRFCVG VJG JCUJ
JCUJGFAYKPFQY ֟ WRFCVGADCUGAՓՔ՚AJCUJ
U� K� K ֭ NGP
R�� JCUJGFAYKPFQY�

մ JCUJGU CTG WPKSWG� PQ EQNNKUKQPU
KH JCUJGFAYKPFQY ֟֟ JCUJGFARCVVGTP�

OCVEJANQECVKQPU�CRRGPF
K�

TGVWTP OCVEJANQECVKQPU



E˥ŗȭɱțƨ

υ U ֟ ЀVJKU KU C VGUVЀࣗ
R ֟ ЀKUЀυ JCUJGFARCVVGTP ֟ ՓՕ՗՗՗

K U=���? JCUJGFAYKPFQY
ࡱ ЀVJЀ ࡽࢉ࢙ࢅࡹ
ࡹ ЀJKЀ ࢑ࡹࢅࢁࡹ
ࡽ ЀKUЀ ࢉࢉࢉࢁࡹ
ࢁ ЀU Ѐ ࡽࢉ࢑ࢅࡹ
ࢅ Ѐ KЀ ࡹࡱࡽࢅ
ࢉ ЀKUЀ ࢉࢉࢉࢁࡹ
ࢍ ЀU Ѐ ࡽࢉ࢑ࢅࡹ
࢑ Ѐ CЀ ࢁ࢙ࡹࢅ
࢕ ЀC Ѐ ࢕ࢅࢅࡽࡹ
࢙ Ѐ VЀ ࡽࡹࡽࢅ
ࡱࡹ ЀVGЀ ࢙ࢅ࢙ࢅࡹ
ࡹࡹ ЀGUЀ ࢁࢅࡱࢁࡹ
ࡽࡹ ЀUVЀ ࢍࢁ࢕ࢅࡹ

M

O O

O O



�ŗɼǖƨ ¥ʯȭſƨɼʌυ pŗʌǫǶȳǖ ſƨƉŗʯʌƨ Ƕȳʚƨǖƨɼ ƉɄȭɱŗɼǶʌɄȳ ʚŗȕƨʌ ũ	�
 ʚǶȭƨࣖυ ¶ȳț˦ ʚɼʯƨ ǶǑ Ƕȳʚƨǖƨɼʌ ŗɼƨ ʌȭŗțț ƨȳɄʯǖǫࣖυ ¶ʯɼ Ƕȳʚƨǖƨɼʌ Ɖŗȳ ǖƨʚ ˙ƨɼ˦ țŗɼǖƨࣖ���]ӂ]˲�



E˥ŗȭɱțƨ
֠֠֠ R ֟ Ѐ7PKXGTUKV[ QH %CNKHQTPKCЀ
֠֠֠ DCUGAՓՔ՚AJCUJ
R� Ւ� NGP
R��
Ք՗Ւ՛՚՘ՓՕՔՖ՚՚՛Ֆ՘ՔՔ՚Ք՘Ք՘՘՚Ւ՗ՔՒՓՒՔ՘՗՛Ւ՚ՙՔՔՙՙՖՕՒՔՔՖՔՒՓՙ



�ŗɼǖƨ yȳʚƨǖƨɼʌυ yȳ ʌɄȭƨ țŗȳǖʯŗǖƨʌࣗ țŗɼǖƨ Ƕȳʚƨǖƨɼʌ ˝Ƕțț Ʉ˙ƨɼ̈Ʉ˝ࣖυ â˦ʚǫɄȳ ǫŗʌ ŗɼſǶʚɼŗɼ˦ ʌǶ˲ƨ Ƕȳʚƨǖƨɼʌࣖυ $ʯʚ ƉɄȭɱŗɼǶʌɄȳ ȳɄ țɄȳǖƨɼ ʚŗȕƨʌ ũ	�




óɄțʯʚǶɄȳυ Ďʌƨ ȭɄƕʯțŗɼ ŗɼǶʚǫȭƨʚǶƉࣖυ E˥ŗȭɱțƨࣘ

Ֆ ֭ ՙ� ֫ Օ ֟ ՓՓ ֫ Օ ֟ Քυ éƨʌʯțʚʌ Ƕȳ ȭʯƉǫ ʌȭŗțțƨɼ ȳʯȭſƨɼʌࣖ



yƕƨŗυ ,ǫɄɄʌƨ ŗ ɼŗȳƕɄȭ ɱɼǶȭƨ ȳʯȭſƨɼ � ]ҿ]ࣖυ 6Ʉ ŗțț ŗɼǶʚǫȭƨʚǶƉ ȭɄƕʯțɄ ʚǫǶʌ ȳʯȭſƨɼࣖ
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FGH DCUGAՓՔ՚AJCUJ
U� UVCTV� UVQR� S��
ЀЀЀ*CUJ U=UVCTV�UVQR? D[ KPVGTRTGVKPI CU #5%++ DCUG ՓՔ՚ЀЀЀ
R ֟ Ւ
VQVCN ֟ Ւ
YJKNG UVQR ֠ UVCTV�

VQVCN ֟ 
VQVCN ֭ QTF
U=UVQR�Փ?� � ՓՔ՚��R� ֫ S
R ֭֟ Փ
UVQR �֟ Փ

TGVWTP VQVCN

FGH WRFCVGADCUGAՓՔ՚AJCUJ
U� UVCTV� UVQR� QNF� S��
մ CUUWOGU #5%++ GPEQFKPI� DCUG ՓՔ՚
NGPIVJ ֟ UVQR � UVCTV

TGOQXGFAEJCT ֟ QTF
U=UVCTV � Փ?� � ՓՔ՚��
NGPIVJ � Փ�
CFFGFAEJCT ֟ QTF
U=UVQR � Փ?�

TGVWTP 

QNF � TGOQXGFAEJCT� � ՓՔ՚ ֭ CFFGFAEJCT� ֫ S



¥Ʉʚƨυ ¥Ʉ˝ ʚǫƨɼƨ Ɖŗȳ ſƨ ƉɄțțǶʌǶɄȳʌࣛυ E˙ƨȳ ǶǑ ˝ǶȳƕɄ˝ ǫŗʌǫ ȭŗʚƉǫƨʌ ɱŗʚʚƨɼȳ ǫŗʌǫࣗ ȳƨƨƕ ʚɄ
˙ƨɼǶǑ˦ ʚǫŗʚ ʌʚɼǶȳǖʌ ŗɼƨ Ƕȳƕƨƨƕ ʚǫƨ ʌŗȭƨࣖ



FGH TCDKPAMCTR
U� R� S��
JCUJGFAYKPFQY ֟ DCUGAՓՔ՚AJCUJ
U� Ւ� NGP
R�� S�
JCUJGFARCVVGTP ֟ DCUGAՓՔ՚AJCUJ
R� Ւ� NGP
R�� S�
OCVEJANQECVKQPU ֟ =?

KH U=Ւ�NGP
R�? ֟֟ R�
OCVEJANQECVKQPU�CRRGPF
Ւ�

HQT K KP TCPIG
Փ� NGP
U� � NGP
R� ֭ Փ��
մ WRFCVG VJG JCUJ
JCUJGFAYKPFQY ֟ WRFCVGADCUGAՓՔ՚AJCUJ
U� K� K ֭ NGP
R�� JCUJGFAYKPFQY� S�

KH JCUJGFAYKPFQY ֟֟ JCUJGFARCVVGTP�
մ OCMG UWTG VJKU KUP	V C HCNUG OCVEJ FWG VQ EQNNKUKQP
KH U=K�K ֭ NGP
R�? ֟֟ R�

OCVEJANQECVKQPU�CRRGPF
K�

TGVWTP OCVEJANQECVKQPU



ÿǶȭƨ ,Ʉȭɱțƨ˥Ƕʚ˦υ yǑ Ӄ Ƕʌ ɱɼǶȭƨ ŗȳƕ � ]ӂ]ࣗ ʚǫƨ ƉǫŗȳƉƨ ɄǑ ʚ˝Ʉ ƕǶ˽ƨɼƨȳʚ ʌʚɼǶȳǖʌ
ƉɄțțǶƕǶȳǖ Ƕʌ ʌȭŗțțࣖυ bɼɄȭ ſƨǑɄɼƨࣘ ǶǑ ʚǫƨ ȳʯȭſƨɼ ɄǑ ȭŗʚƉǫƨʌ Ƕʌ ʌȭŗțțࣗ éŗſǶȳࣽ�ŗɼɱ ˝Ƕțț
ʚŗȕƨ ũ	]Ӆ] � ]ӂ]
 ƨ˥ɱƨƉʚƨƕ ʚǶȭƨࣖυ óǶȳƉƨ ]ӂ] ̱ ]Ӆ]ࣗ ʚǫǶʌ Ƕʌ ũ	Ӆ
ࣖυ İɄɼʌʚࣽƉŗʌƨ ʚǶȭƨࣘ ũ	]Ӆ] ͥ ]ӂ]
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