
ëƚɯɯǞȩȘ ࡇߡ áƚżʕɟɯǞȩȘ ŏȘƇ ǕǞǃǕƚɟ ȩɟƇƚɟ
ǀʕȘżɾǞȩȘɯ
,¶¡âࣘࡹࡽࡽࡽ bʯȳƉʚǶɄȳŗț ɱɼɄǖɼŗȭȭǶȳǖ

�ŗ˝ɼƨȳƉƨ ¡ǶʚƉǫƨțțࣣ

ࣣÂ�ûß�É��ϙÈ°ê�­�ÂÂՠ�ïß­�Èϙ��ϙï¿

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࡹ

 



áƚżŏɔ

࣢ óŗ˝ ȳŗȭƨțƨʌʌ Ʉɼ ŗȳɄȳ˦ȭɄʯʌ ǑʯȳƉʚǶɄȳʌ ࣯�ࣽƨ˥ɱɼƨʌʌǶɄȳʌࣱࣗ ŗȳƕ
ʌ˦ȳʚŗ˥

Â�É¨ê­ϝ �� Ϫ�ϫ � +PV
Â�É¨ê­ϝ Āã � ãïÈ ϬÈ�Ü ϬϐA � ΁ϭ Āãϭ

࣢ 6ǶʌƉʯʌʌƨƕ ˝ǫ˦ ˦Ʉʯ ȭǶǖǫʚ ˝ŗȳʚ ʚɄ ʯʌƨ ʚǫƨȭࣘ Ʉȳț˦ ʯʌƨ ʚǫƨ
ǑʯȳƉʚǶɄȳ ɄȳƉƨࣗ ƉțŗɼǶʚ ࣗ˦ ʚǫǶȳȕǶȳǖ ŗſɄʯʚ ǑʯȳƉʚǶɄȳ ƉɄȭɱɄʌǶʚǶɄȳࣖ

࣢ 6ǶʌƉʯʌʌƨƕ ŗ țǶʚʚțƨ ǮȣɤȑƣȣƣȩʋŗʋǮȹȩ ɄǑ țǶʌʚʌࣘ țǶȳȕƨƕ țǶʌʚʌ
࣢ ÿŗțȕƨƕ ŗſɄʯʚ ʚǫƨ țǶʌʚ ƉɄȳʌʚɼʯƉʚɄɼ ƅȹȩɾ Ϭ�ϭ
࣢ óŗ˝ ǫɄ˝ ɱŗʚʚƨɼȳ ȭŗʚƉǫǶȳǖ Ɖŗȳ ſƨ ʯʌƨƕ ʚɄ ȭŗʚƉǫ țǶʌʚʌࣗ ŗȳƕ
ƕǶʌƉʯʌʌƨƕ ˝ǶțƕƉŗɼƕ ɱŗʚʚƨɼȳʌ

ê�¿�#°ßãêaûÐ �� Ϫ�ϫ � Ϭ�ϔ �ϭ
ê�¿�#°ßãêaûÐ ϬĀ�ā�Aϭ � ϬĀϔ āϭ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࡽ



4ƚ˙ȘǞɾǞȩȘ
ɼƨƉʯɼʌǶɄȳ ȩȹʠȩ

ʌƨƨࣘ ɼƨƉʯɼʌǶɄȳࣖ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢁ



ëȩȀʲǞȘǃ ɔɟȩųȀƚȒɯ ʶǞɾǕ ɟƚżʕɟɯǞȩȘ

ëȩȀʲƚ ɯǞȒɔȀƚ ɔɟȩųȀƚȒɯ
࣢ yǑ ʚǫƨ ǖǶ˙ƨȳ ǶȳʌʚŗȳƉƨ ɄǑ ʚǫƨ ɱɼɄſțƨȭ Ɖŗȳ ſƨ ʌɄț˙ƨƕ ƕǶɼƨƉʚț ࣗ˦ ʌɄț˙ƨ
Ƕʚ ƕǶɼƨƉʚț ࣖ˦

࣢ ¶ʚǫƨɼ˝Ƕʌƨࣗ ɼƨƕʯƉƨ Ƕʚ ʚɄ Ʉȳƨ Ʉɼ ȭɄɼƨ ɾǮȣɤȑƣɮ ǶȳʌʚŗȳƉƨʌ ɄǑ ʚǫƨ
ʌŗȭƨ ɱɼɄſțƨȭࣖ

Bȩʋƣɮ ʋǣƣ ɮƣƅʠɮɾǮȹȩ ǋŗǮɮ˖ࣘ
Īȹʠɮ ȹȩȑ˖ ʋŗɾȋ Ǯɾ ʋȹ ɾǮȣɤȑǮǋ˖ ʋǣƣ ȹɮǮǐǮȩŗȑ ɤɮȹŻȑƣȣࣗ ȹɮ ʋȹ ɾȹȑˉƣ
Ǯʋ ƐǮɮƣƅʋȑ˖ ˍǣƣȩ ɾǮȣɤȑǮ̃ƅŗʋǮȹȩ Ǯɾ ƣǮʋǣƣɮ ʠȩȩƣƅƣɾɾŗɮ˖ ȹɮ Ǯȣɤȹɾࣽ
ɾǮŻȑƣࣙ ʋǣƣ ÞƣƅʠɮɾǮȹȩ ^ŗǮɮ˖ ˍǮȑȑ ɾȹȑˉƣ ŗȑȑ ʋǣƣ ɾǮȣɤȑƣɮ ɾʠŻɤɮȹŻࣽ
ȑƣȣɾ ǋȹɮ ˖ȹʠࣗ ʠɾǮȩǐ �ƣʋǣȹƐɾ òǣŗʋ �ɮƣ �ȹȩƣ ­ǋ Īȹʠɮ #ʠɾǮȩƣɾɾ
çȹ ȣǮȩƐ ˖ȹʠɮ ȹˍȩ ŻʠɾǮȩƣɾɾࣖ

�ƣ˹ BɮǮƅȋɾȹȩࣗ �ȑǐȹɮǮʋǣȣɾ
JVVRU���LGHHG�EU�KNNKPQKU�GFW�VGCEJKPI�CNIQTKVJOU�

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢅ



�ƇʲǞżƚ ʶǕƚȘ ʶɟǞɾǞȘǃ ɟƚżʕɟɯǞʲƚ ǀʕȘżɾǞȩȘɯ

ࣖࡹ ƕƨ̇ȳƨ ʚǫƨ ʚ˦ɱƨ
ࣖࡽ ƨȳʯȭƨɼŗʚƨ ʚǫƨ Ɖŗʌƨʌ
ࣖࢁ ƕƨ̇ȳƨ ʚǫƨ ʌǶȭɱțƨ Ʉɼ Żŗɾƣ Ɖŗʌƨʌ
ࣖࢅ ƕƨ̇ȳƨ ʚǫƨ ɼƨƕʯƉʚǶɄȳ ɄǑ Ʉʚǫƨɼ Ɖŗʌƨʌ ʚɄ ʌǶȭɱțƨɼ Ʉȳƨʌ
ࣖࢉ ࣯ɄɱʚǶɄȳŗțࣱ ǖƨȳƨɼŗțǶʌƨ ŗȳƕ ʌǶȭɱțǶǑ˦

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢉ



CʾŏȒɔȀƚࡇ FTQR

ࣖࡹ ƕƨ̇ȳƨ ʚǫƨ ʚ˦ɱƨ

4ɟȩɔ ɾǕƚ ˙ɟɯɾ ȩ ƚȀƚȒƚȘɾɯ ǀɟȩȒ ŏ ȀǞɯɾ
�ßÐÜ �� +PV � Ϫ�ϫ � Ϫ�ϫ

ࣖࡽ ƨȳʯȭƨɼŗʚƨ ʚǫƨ Ɖŗʌƨʌ

ࣖࢁ ƕƨ̇ȳƨ ʚǫƨ ʌǶȭɱțƨ Ʉɼ Żŗɾƣ Ɖŗʌƨʌ

ࣖࢅ ƕƨ̇ȳƨ ʚǫƨ ɼƨƕʯƉʚǶɄȳ ɄǑ Ʉʚǫƨɼ Ɖŗʌƨʌ ʚɄ ʌǶȭɱțƨɼ Ʉȳƨʌ

ࣖࢉ ࣯ɄɱʚǶɄȳŗțࣱ ǖƨȳƨɼŗțǶʌƨ ŗȳƕ ʌǶȭɱțǶǑ˦

ࣖࢍ �ȳƕ ˝ƨऒɼƨ ƕɄȳƨ ࣯ʚǫǶʌ Ƕʌ ʚǫƨ ʌʚŗȳƕŗɼƕ țǶſɼŗɼ˦ ƕƨ̇ȳǶʚǶɄȳࣱ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢍ



CʾŏȒɔȀƚࡇ FTQR

ࣖࡹ ƕƨ̇ȳƨ ʚǫƨ ʚ˦ɱƨ

4ɟȩɔ ɾǕƚ ˙ɟɯɾ ȩ ƚȀƚȒƚȘɾɯ ǀɟȩȒ ŏ ȀǞɯɾ
�ßÐÜ �� +PV � Ϫ�ϫ � Ϫ�ϫ

ࣖࡽ ƨȳʯȭƨɼŗʚƨ ʚǫƨ Ɖŗʌƨʌ

÷ʶȩ żŏɯƚɯ ƚŏżǕ ǀȩɟ ɾǕƚ ǞȘɾƚǃƚɟ ŏȘƇ ɾǕƚ ȀǞɯɾ ŏɟǃʕȒƚȘɾ
�ßÐÜ ΀ =? �
�ßÐÜ ΀ ϬĀ�Āãϭ �
�ßÐÜ É =? �
�ßÐÜ É ϬĀ�Āãϭ �

ࣖࢁ ƕƨ̇ȳƨ ʚǫƨ ʌǶȭɱțƨ Ʉɼ Żŗɾƣ Ɖŗʌƨʌ

ࣖࢅ ƕƨ̇ȳƨ ʚǫƨ ɼƨƕʯƉʚǶɄȳ ɄǑ Ʉʚǫƨɼ Ɖŗʌƨʌ ʚɄ ʌǶȭɱțƨɼ Ʉȳƨʌ

ࣖࢉ ࣯ɄɱʚǶɄȳŗțࣱ ǖƨȳƨɼŗțǶʌƨ ŗȳƕ ʌǶȭɱțǶǑ˦

ࣖࢍ �ȳƕ ˝ƨऒɼƨ ƕɄȳƨ ࣯ʚǫǶʌ Ƕʌ ʚǫƨ ʌʚŗȳƕŗɼƕ țǶſɼŗɼ˦ ƕƨ̇ȳǶʚǶɄȳࣱ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢍ



CʾŏȒɔȀƚࡇ FTQR

ࣖࡹ ƕƨ̇ȳƨ ʚǫƨ ʚ˦ɱƨ
ࣖࡽ ƨȳʯȭƨɼŗʚƨ ʚǫƨ Ɖŗʌƨʌ

÷ʶȩ żŏɯƚɯ ƚŏżǕ ǀȩɟ ɾǕƚ ǞȘɾƚǃƚɟ ŏȘƇ ɾǕƚ ȀǞɯɾ ŏɟǃʕȒƚȘɾ
�ßÐÜ ΀ =? �
�ßÐÜ ΀ ϬĀ�Āãϭ �
�ßÐÜ É =? �
�ßÐÜ É ϬĀ�Āãϭ �

ࣖࢁ ƕƨ̇ȳƨ ʚǫƨ ʌǶȭɱțƨ Ʉɼ Żŗɾƣ Ɖŗʌƨʌ

Ļƚɟȩ ŏȘƇ ɾǕƚ ƚȒɔɾʿ ȀǞɯɾ ŏɟƚ ˙ʾƚƇ ɔȩǞȘɾɯ
�ßÐÜ ΀ =? � =?
�ßÐÜ ΀ ϬĀ�Āãϭ � Ā�Āã
�ßÐÜ É =? � =?
�ßÐÜ É ϬĀ�Āãϭ �

ࣖࢅ ƕƨ̇ȳƨ ʚǫƨ ɼƨƕʯƉʚǶɄȳ ɄǑ Ʉʚǫƨɼ Ɖŗʌƨʌ ʚɄ ʌǶȭɱțƨɼ Ʉȳƨʌ
ࣖࢉ ࣯ɄɱʚǶɄȳŗțࣱ ǖƨȳƨɼŗțǶʌƨ ŗȳƕ ʌǶȭɱțǶǑ˦

ࣖࢍ �ȳƕ ˝ƨऒɼƨ ƕɄȳƨ ࣯ʚǫǶʌ Ƕʌ ʚǫƨ ʌʚŗȳƕŗɼƕ țǶſɼŗɼ˦ ƕƨ̇ȳǶʚǶɄȳࣱ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢍ



CʾŏȒɔȀƚࡇ FTQR

ࣖࡹ ƕƨ̇ȳƨ ʚǫƨ ʚ˦ɱƨ
ࣖࡽ ƨȳʯȭƨɼŗʚƨ ʚǫƨ Ɖŗʌƨʌ
ࣖࢁ ƕƨ̇ȳƨ ʚǫƨ ʌǶȭɱțƨ Ʉɼ Żŗɾƣ Ɖŗʌƨʌ

Ļƚɟȩ ŏȘƇ ɾǕƚ ƚȒɔɾʿ ȀǞɯɾ ŏɟƚ ˙ʾƚƇ ɔȩǞȘɾɯ
�ßÐÜ ΀ =? � =?
�ßÐÜ ΀ ϬĀ�Āãϭ � Ā�Āã
�ßÐÜ É =? � =?
�ßÐÜ É ϬĀ�Āãϭ �

ࣖࢅ ƕƨ̇ȳƨ ʚǫƨ ɼƨƕʯƉʚǶɄȳ ɄǑ Ʉʚǫƨɼ Ɖŗʌƨʌ ʚɄ ʌǶȭɱțƨɼ Ʉȳƨʌ

�ɔɔȀʿ Ƈɟȩɔ ɾȩ ɾǕƚ ɾŏǞȀ
�ßÐÜ ΀ =? � =?
�ßÐÜ ΀ ϬĀ�Āãϭ � Ā�Āã
�ßÐÜ É =? � =?
�ßÐÜ É ϬĀ�Āãϭ � �ßÐÜ ϬÉϾ΁ϭ Āã

ࣖࢉ ࣯ɄɱʚǶɄȳŗțࣱ ǖƨȳƨɼŗțǶʌƨ ŗȳƕ ʌǶȭɱțǶǑ˦

ࣖࢍ �ȳƕ ˝ƨऒɼƨ ƕɄȳƨ ࣯ʚǫǶʌ Ƕʌ ʚǫƨ ʌʚŗȳƕŗɼƕ țǶſɼŗɼ˦ ƕƨ̇ȳǶʚǶɄȳࣱ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢍ



CʾŏȒɔȀƚࡇ FTQR

ࣖࡹ ƕƨ̇ȳƨ ʚǫƨ ʚ˦ɱƨ
ࣖࡽ ƨȳʯȭƨɼŗʚƨ ʚǫƨ Ɖŗʌƨʌ
ࣖࢁ ƕƨ̇ȳƨ ʚǫƨ ʌǶȭɱțƨ Ʉɼ Żŗɾƣ Ɖŗʌƨʌ
ࣖࢅ ƕƨ̇ȳƨ ʚǫƨ ɼƨƕʯƉʚǶɄȳ ɄǑ Ʉʚǫƨɼ Ɖŗʌƨʌ ʚɄ ʌǶȭɱțƨɼ Ʉȳƨʌ

�ɔɔȀʿ Ƈɟȩɔ ɾȩ ɾǕƚ ɾŏǞȀ
�ßÐÜ ΀ =? � =?
�ßÐÜ ΀ ϬĀ�Āãϭ � Ā�Āã
�ßÐÜ É =? � =?
�ßÐÜ É ϬĀ�Āãϭ � �ßÐÜ ϬÉϾ΁ϭ Āã

ࣖࢉ ࣯ɄɱʚǶɄȳŗțࣱ ǖƨȳƨɼŗțǶʌƨ ŗȳƕ ʌǶȭɱțǶǑ˦

+ȩȒɔɟƚɯɯ żŏɯƚɯ
�ßÐÜ �� +PV � Ϫ�ϫ � Ϫ�ϫ
�ßÐÜ ΀ Āã � Āã
�ßÐÜ A =? � =?
�ßÐÜ É ϬĀ�Āãϭ � �ßÐÜ ϬÉϾ΁ϭ Āã

ࣖࢍ �ȳƕ ˝ƨऒɼƨ ƕɄȳƨ ࣯ʚǫǶʌ Ƕʌ ʚǫƨ ʌʚŗȳƕŗɼƕ țǶſɼŗɼ˦ ƕƨ̇ȳǶʚǶɄȳࣱ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢍ



CʾŏȒɔȀƚࡇ FTQR

ࣖࡹ ƕƨ̇ȳƨ ʚǫƨ ʚ˦ɱƨ

ࣖࡽ ƨȳʯȭƨɼŗʚƨ ʚǫƨ Ɖŗʌƨʌ

ࣖࢁ ƕƨ̇ȳƨ ʚǫƨ ʌǶȭɱțƨ Ʉɼ Żŗɾƣ Ɖŗʌƨʌ

ࣖࢅ ƕƨ̇ȳƨ ʚǫƨ ɼƨƕʯƉʚǶɄȳ ɄǑ Ʉʚǫƨɼ Ɖŗʌƨʌ ʚɄ ʌǶȭɱțƨɼ Ʉȳƨʌ

ࣖࢉ ࣯ɄɱʚǶɄȳŗțࣱ ǖƨȳƨɼŗțǶʌƨ ŗȳƕ ʌǶȭɱțǶǑ˦

+ȩȒɔɟƚɯɯ żŏɯƚɯ
�ßÐÜ �� +PV � Ϫ�ϫ � Ϫ�ϫ
�ßÐÜ ΀ Āã � Āã
�ßÐÜ A =? � =?
�ßÐÜ É ϬĀ�Āãϭ � �ßÐÜ ϬÉϾ΁ϭ Āã

ࣖࢍ �ȳƕ ˝ƨऒɼƨ ƕɄȳƨ ࣯ʚǫǶʌ Ƕʌ ʚǫƨ ʌʚŗȳƕŗɼƕ țǶſɼŗɼ˦ ƕƨ̇ȳǶʚǶɄȳࣱ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢍ



CɛʕǞʲŏȀƚȘżƚ ȩǀ ɟƚżʕɟɯǞȩȘ ŏȘƇ ǞɾƚɟŏɾǞȩȘ

࣢ $Ʉʚǫ ɱʯɼƨț˦ ǶʚƨɼŗʚǶ˙ƨ ŗȳƕ ɱʯɼƨț˦ ɼƨƉʯɼʌǶ˙ƨ ɱɼɄǖɼŗȭȭǶȳǖ
țŗȳǖʯŗǖƨʌ ŗɼƨ ÿʯɼǶȳǖ ƉɄȭɱțƨʚƨ

࣢ pƨȳƉƨࣗ Ƕʚ Ƕʌ ŗț˝ŗ˦ʌ ɱɄʌʌǶſțƨ ʚɄ ʚɼŗȳʌǑɄɼȭ ǑɼɄȭ Ʉȳƨ
ɼƨɱɼƨʌƨȳʚŗʚǶɄȳ ʚɄ ʚǫƨ Ʉʚǫƨɼ

࣢ İǫǶƉǫ Ƕʌ ƉɄȳ˙ƨȳǶƨȳʚ ƕƨɱƨȳƕʌ Ʉȳ ʚǫƨ ŗțǖɄɼǶʚǫȭࣗ ŗȳƕ ʚǫƨ
ɱɼɄǖɼŗȭȭǶȳǖ țŗȳǖʯŗǖƨ

áƚżʕɟɯǞȩȘ) ǞɾƚɟŏɾǞȩȘ
࣢ İɼǶʚƨ țɄɄɱǶȳǖ ƉɄȳʌʚɼʯƉʚʌࣗ ȭŗȳʯŗțț˦ ȭŗȳŗǖƨ ǑʯȳƉʚǶɄȳ Ɖŗțț ʌʚŗƉȕ

vɾƚɟŏɾǞȩȘ) ɟƚżʕɟɯǞȩȘ
࣢ ÿʯɼȳ țɄɄɱ ˙ŗɼǶŗſțƨʌ ǶȳʚɄ ŗƕƕǶʚǶɄȳŗț ǑʯȳƉʚǶɄȳ ŗɼǖʯȭƨȳʚʌ
࣢ ŗȳƕ ˝ɼǶʚƨ ŗ ʋŗǮȑ ɮƣƅʠɮɾǮˉƣ ǋʠȩƅʋǮȹȩ ࣯ʌƨƨ țŗʚƨɼࣱ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢑



mȩʶ ŏɟƚ ǀʕȘżɾǞȩȘ żŏȀȀɯ ȒŏȘŏǃƚƇࡐ

࣢ Ďʌʯŗțț˦ ŗ ɾʋŗƅȋ Ƕʌ ʯʌƨƕ ʚɄ ȭŗȳŗǖƨ ȳƨʌʚƨƕ ǑʯȳƉʚǶɄȳ Ɖŗțțʌ
Â�É¨ê­ �� Ϫ�ϫ � +PV
Â�É¨ê­ϝ =? � ΀
Â�É¨ê­ϝ ϬĀ�Āãϭ � ΁ я Â�É¨ê­ϝ Āã
2TGNWFGм Â�É¨ê­ϝ Ϫ΁ϔ ΂ϔ ΃ϫ

Â�É¨ê­ϝ Ϫ΁ϔ ΂ϔ ΃ϫ

Â�É¨ê­ϝ Ϫ΂ϔ ΃ϫ

Â�É¨ê­ϝ Ϫ΃ϫ

Â�É¨ê­ϝ Ϫϫ

Ɖŗțț

Ɖŗțț

Ɖŗțț

΁ я ΂ и ΃

΁ я ΁ и ΂

΁ я ΀ и ΁

΀

ɼƨʚʯɼȳ ΀

ɼƨʚʯɼȳ ΁

ɼƨʚʯɼȳ ΂

ɼƨʚʯɼȳ ΃

ſŗʌƨ Ɖŗʌƨ

࣢ EŗƉǫ ƨȳʚɼ˦ Ʉȳ ʚǫƨ ʌʚŗƉȕ ʯʌƨʌ ȭƨȭɄɼ˦
࣢ ÿɄɄ ȭŗȳ˦ ƨȳʚɼǶƨʌ Ɖŗʯʌƨʌ ƨɼɼɄɼʌࣘ ʚǫƨ ƕɼƨŗƕƨƕ ɾʋŗƅȋ ȹˉƣɮ̄ȹˍ
࣢ pɄ˝ ſǶǖ ʚǫǶʌ ʌʚŗƉȕ Ƕʌ ƕƨɱƨȳƕʌ Ʉȳ ʚǫƨ țŗȳǖʯŗǖƨ
࣢ ÿ˦ɱǶƉŗțț˦ एʌȭŗțțऐ Ƕȳ ǶȭɱƨɼŗʚǶ˙ƨ țŗȳǖʯŗǖƨʌ ŗȳƕ एſǶǖऐ Ƕȳ ǑʯȳƉʚǶɄȳŗț Ʉȳƨʌ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢕



÷ʿɔǞżŏȀȀʿ ƇȩȘ࢈ɾ Ǖŏʲƚ ɾȩ ʶȩɟɟʿ ŏųȩʕɾ ɯɾŏżǺ ȩʲƚɟ˚ȩʶɯ

࣢ yȳ ʚɼŗƕǶʚǶɄȳŗț ǮȣɤƣɮŗʋǮˉƣ țŗȳǖʯŗǖƨʌࣗ ˝ƨ ɄǑʚƨȳ ʚɼ˦ ŗȳƕ ŗ˙ɄǶƕ ɼƨƉʯɼʌǶɄȳ

࣢ bʯȳƉʚǶɄȳ Ɖŗțțʌ ŗɼƨ ȭɄɼƨ ƨ˥ɱƨȳʌǶ˙ƨ ʚǫŗȳ ȍʯʌʚ țɄɄɱǶȳǖ

࣢ 6ƨƨɱ ɼƨƉʯɼʌǶɄȳ Ɖŗȳ ɼƨʌʯțʚ Ƕȳ ʌʚŗƉȕ Ʉ˙ƨɼ̈Ʉ˝ࣘ
FGH §��ϬÉϭϓ TGVWTP ΁ KH É ии ΀ GNUG É Ϗ §��ϬÉϾ΁ϭ
м §��Ϭ΃΀΀΀ϭ
4GEWTUKQP'TTQT aß������¿ ϬÈÐãê ß���Éê ��ÂÂ Â�ãêϭ
ϾϾϾϾм ΁ FGH §��ϬÉϭϓ TGVWTP ΁ KH É ии ΀ GNUG É Ϗ §��ϬÉϾ΁ϭ
4GEWTUKQP'TTQTϓ È�Ā°ÈïÈ ß��ïßã°ÐÉ ��Üê­ �Ā������ KP �ÐÈÜ�ß°ãÐÉ

࣢ yȳ ƉɄȳʚɼŗʌʚࣗ pŗʌȕƨțț Ƕʌ ̇ȳƨ ˝Ƕʚǫ ȭʯƉǫ ƕƨƨɱƨɼ ɼƨƉʯɼʌǶɄȳ
§�� É � KH É ии ΀ VJGP ΁ GNUG É Ϗ §�� ϬÉϾ΁ϭ
м §��Ϭ΂΀΀΀΀΀ϭ
ϙϙϙϙϙ �� HKPG� KH UNQY

࣢ ĎȳʌʯɼɱɼǶʌǶȳǖࣗ ǖǶ˙ƨȳ ʚǫƨ ɱɼɄǖɼŗȭȭǶȳǖ ȭɄƕƨț

࣢ óʚǶțț ɱɼƨǑƨɼ ʚɄ ŗ˙ɄǶƕ ɼƨƉʯɼʌǶɄȳ ʚɼƨƨʌ ʚǫŗʚ ŗɼƨ ʚɄɄ ƕƨƨɱ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢙



+ȀŏɯɯǞǀʿǞȘǃ ɟƚżʕɟɯǞʲƚ ǀʕȘżɾǞȩȘɯ v

࣢ óǶȳƉƨ Ƕʚ Ƕʌ ȳŗʚʯɼŗț ʚɄ ˝ɼǶʚƨ ɼƨƉʯɼʌǶ˙ƨ ǑʯȳƉʚǶɄȳʌࣗ Ƕʚ ȭŗȕƨʌ ʌƨȳʌƨ ʚɄ
ʚǫǶȳȕ ŗſɄʯʚ ƉțŗʌʌǶǑ˦Ƕȳǖ ʚǫƨ ƕǶ˽ƨɼƨȳʚ ʚ˦ɱƨʌ ˝ƨ Ɖŗȳ ƨȳƉɄʯȳʚƨɼ

࣢ ,țŗʌʌǶǑ˦Ƕȳǖ ʚǫƨ ʚ˦ɱƨ ɄǑ ɼƨƉʯɼʌǶɄȳ Ƕʌ ʯʌƨǑʯț ʚɄ ŗțțɄ˝ ʯʌ ʚɄ ʚǫǶȳȕ
ŗſɄʯʚ ſƨʚʚƨɼࣩ Ɖǫƨŗɱƨɼ ǶȭɱțƨȭƨȳʚŗʚǶɄȳʌ

4ƚ˙ȘǞɾǞȩȘ �ǞȘƚŏɟ࡫ ɟƚżʕɟɯǞȩȘ࡬
ÿǫƨ ɼƨƉʯɼʌǶ˙ƨ Ɖŗțț ƉɄȳʚŗǶȳʌ Ʉȳț˦ ŗ ɾǮȩǐȑƣ ʌƨțǑ ɼƨǑƨɼƨȳƉƨ
Â�É¨ê­ϝ =? � =?
Â�É¨ê­ϝ ϬA�Āãϭ � ΁ я Â�É¨ê­ϝ Āã

bʯȳƉʚǶɄȳ ȍʯʌʚ Ɖŗțțʌ ǶʚʌƨțǑ ɼƨɱƨŗʚƨƕț˦ ʯȳʚǶț Ƕʚ ǫǶʚʌ ʚǫƨ ſŗʌƨ Ɖŗʌƨࣖ

4ƚ˙ȘǞɾǞȩȘ �ʕȀɾǞɔȀƚ࡫ ɟƚżʕɟɯǞȩȘ࡬
ÿǫƨ ɼƨƉʯɼʌǶ˙ƨ Ɖŗțț ƉɄȳʚŗǶȳʌ ȣʠȑʋǮɤȑƣ ʌƨțǑ ɼƨǑƨɼƨȳƉƨʌ
§°� ΀ � ΀
§°� ΁ � ΁
§°� É � §°� ϬÉ Ͼ ΁ϭ я §°� ϬÉ Ͼ ΂ϭ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࡱࡹ



+ȀŏɯɯǞǀʿǞȘǃ ɟƚżʕɟɯǞʲƚ ǀʕȘżɾǞȩȘɯ vv

4ƚ˙ȘǞɾǞȩȘ 4Ǟɟƚżɾ࡫ ɟƚżʕɟɯǞȩȘ࡬
ÿǫƨ ǑʯȳƉʚǶɄȳ Ɖŗțțʌ Ǯʋɾƣȑǋ ɼƨƉʯɼʌǶ˙ƨț˦
ÜßÐ�ï�êϝ =? � =?
ÜßÐ�ï�êϝ ϬĀ�Āãϭ � Ā Ϗ ÜßÐ�ï�êϝ Āã

4ƚ˙ȘǞɾǞȩȘ ǞȘƇǞɟƚżɾࡕ�ʕɾʕŏȀ࡫ ɟƚżʕɟɯǞȩȘ࡬
¡ʯțʚǶɱțƨ ǑʯȳƉʚǶɄȳʌ Ɖŗțț ƣŗƅǣ ȹʋǣƣɮ ɼƨƉʯɼʌǶ˙ƨț˦
�ú�Éϝ �� +PVGITCN � � � � $QQN
�ú�Éϝ ΀ � 6TWG
�ú�Éϝ É � Ð��ϝ ϬÉ Ͼ ΁ϭ

Ð��ϝ �� +PVGITCN � � � � $QQN
Ð��ϝ ΀ � (CNUG
Ð��ϝ É � �ú�Éϝ ϬÉ Ͼ ΁ϭ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࡹࡹ



÷ŏǞȀ ɟƚżʕɟɯǞȩȘࡇ ŏ ɯɔƚżǞŏȀ żŏɯƚ

4ƚ˙ȘǞɾǞȩȘ ŏǞȀ÷࡫ ɟƚżʕɟɯǞȩȘ࡬
� ǑʯȳƉʚǶɄȳ Ƕʌ ʋŗǮȑ ɮƣƅʠɮɾǮˉƣ ǶǑ ʚǫƨ ȑŗɾʋ ɮƣɾʠȑʋ ȹǋ ŗ ɮƣƅʠɮɾǮˉƣ ƅŗȑȑ Ƕʌ ʚǫƨ
ɼƨʌʯțʚ ɄǑ ʚǫƨ ǑʯȳƉʚǶɄȳ ǶʚʌƨțǑࣖ

�ɄɄʌƨț ࣗ˦ ʚǫƨ țŗʌʚ ʚǫǶȳǖ ŗ ʚŗǶț ɼƨƉʯɼʌǶ˙ƨ ǑʯȳƉʚǶɄȳ ƕɄƨʌ Ƕʌ Ɖŗțț ǶʚʌƨțǑ
˝Ƕʚǫ ȳƨ˝ ŗɼǖʯȭƨȳʚʌࣗ Ʉɼ ɼƨʚʯɼȳ ŗ ˙ŗțʯƨࣖ

࣢ óʯƉǫ ǑʯȳƉʚǶɄȳʌ ŗɼƨ ʯʌƨǑʯț ſƨƉŗʯʌƨ ʚǫƨ˦ ǫŗ˙ƨ ŗ ʚɼǶ˙Ƕŗț ʚɼŗȳʌțŗʚǶɄȳ
ǶȳʚɄ țɄɄɱʌ

࣢ óɄȭƨ țŗȳǖʯŗǖƨʌ ࣯ƨࣖǖࣖ óƉǫƨȭƨࣱ ǐʠŗɮŗȩʋƣƣ ʚǫŗʚ ŗ ʚŗǶț ɼƨƉʯɼʌǶ˙ƨ
Ɖŗțț ˝Ƕțț ſƨ ʚɼŗȳʌǑɄɼȭƨƕ ǶȳʚɄ ŗ एțɄɄɱࣽțǶȕƨऐ ǶȭɱțƨȭƨȳʚŗʚǶɄȳ ʯʌǶȳǖ
ŗ ʚƨƉǫȳǶɸʯƨ Ɖŗțțƨƕ ʋŗǮȑ ƅŗȑȑ ƣȑǮȣǮȩŗʋǮȹȩࣖ

) ƉɄȭɱțƨ˥Ƕʚ˦ ɼƨȭŗǶȳʌ ʯȳƉǫŗȳǖƨƕࣗ ſʯʚ ǶȭɱțƨȭƨȳʚŗʚǶɄȳ Ƕʌ ȭɄɼƨ
ƨ˾ƉǶƨȳʚࣖ

࣢ yȳ pŗʌȕƨțț ǶȭɱțƨȭƨȳʚŗʚǶɄȳʌࣗ ˝ǫǶțƨ ȳǶƉƨࣗ ʚǫǶʌ Ƕʌ ȳɄʚ ʌɄ ǶȭɱɄɼʚŗȳʚ
࣯Ʉʚǫƨɼ ʚƨƉǫȳǶɸʯƨʌ ŗɼƨ ʯʌƨƕࣱ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࡽࡹ



vɾƚɟŏɾǞȩȘ, ɾŏǞȀ ɟƚżʕɟɯǞȩȘ

�ȩȩɔɯ ŏɟƚ żȩȘʲƚȘǞƚȘɾ
FGH §��êÐß°�ÂϬÉϭϓ

ß�ã и ΁
HQT ° KP ß�É¨�ϬÉϔ ΁ϔ Ͼ΁ϭϓ

ß�ã Ϗи °
TGVWTP ß�ã

÷ŏǞȀ ɟƚżʕɟɯǞʲƚ ǞȒɔȀƚȒƚȘɾŏɾǞȩȘ
࣢ İƨ Ɖŗȳऒʚ ˝ɼǶʚƨ ʚǫǶʌ ƕǶɼƨƉʚț ࣗ˦ ʌǶȳƉƨ ˝ƨऒɼƨ ȳɄʚ ŗțțɄ˝ƨƕ ʚɄ ȭʯʚŗʚƨ
ʚǫǶȳǖʌ

࣢ İƨ Ɖŗȳ ˝ɼǶʚƨ Ƕʚ ˝Ƕʚǫ ŗ ǫƨțɱƨɼ ɼƨƉʯɼʌǶ˙ƨ ǑʯȳƉʚǶɄȳ ˝ǫƨɼƨ ŗțț țɄɄɱ
˙ŗɼǶŗſțƨʌ ſƨƉɄȭƨ ŗɼǖʯȭƨȳʚʌ ʚɄ ʚǫƨ ǑʯȳƉʚǶɄȳ

§��êÐß°�Â É � ÂÐÐÜ É ΁
YJGTG ÂÐÐÜ É ß�ã ՞ É у ΀ � ïÉ��§°É��

՞ É м ΁ � ÂÐÐÜ ϬÉ Ͼ ΁ϭ Ϭß�ã Ϗ Éϭ
՞ Ðê­�ßû°ã� � ß�ã

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢁࡹ



CʾŏȒɔȀƚɯ

�ȩɾ ɾŏǞȀ ɟƚżʕɟɯǞʲƚ
,ŗțțʌ ϬϏϭ ŗǑʚƨɼ ɼƨƉʯɼʌǶȳǖ
ÜßÐ�ï�êϝ �� 0WO � � Ϫ�ϫ � �
ÜßÐ�ï�êϝ =? � ΁
ÜßÐ�ï�êϝ ϬĀ�Āãϭ � Ā Ϗ ÜßÐ�ï�êϝ Āã

÷ŏǞȀ ɟƚżʕɟɯǞʲƚ
éƨƉʯɼʌǶ˙ƨ Ɖŗțț ʚɄ ÂÐÐÜ Ɖŗțțʌ ǶʚʌƨțǑ एɄʯʚƨɼȭɄʌʚऐ
ÜßÐ�ï�êϝ �� 0WO � � Ϫ�ϫ � �
ÜßÐ�ï�êϝ Āã � ÂÐÐÜ Āã ΁

YJGTG ÂÐÐÜ =? É � É
ÂÐÐÜ ϬĀ�Āãϭ É � ÂÐÐÜ Āã ϬĀ Ϗ Éϭ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢅࡹ



CʾŏȒɔȀƚɯ

�Ȁɯȩ ǀȩɟ ȒʕɾʕŏȀ ɟƚżʕɟɯǞȩȘ
¶ʯɼ �ú�ÉϟÐ�� ǑʯȳƉʚǶɄȳʌ ŗɼƨ ȭʯʚʯŗțț˦ ʚŗǶț ɼƨƉʯɼʌǶ˙ƨ
�ú�É ΀ � 6TWG
�ú�É É � Ð�� ϬÉϾ΁ϭ
Ð�� ΀ � (CNUG
Ð�� É � �ú�É ϬÉϾ΁ϭ

Ð�� ΄
иим �ú�É ΃
иим Ð�� ΂
иим �ú�É ΁
иим Ð�� ΀
иим (CNUG

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢅࡹ



ĦǕŏɾ ŏųȩʕɾ żȩȒɔȀƚʾǞɾʿࡐ

࣢ �Ƕȳƨŗɼ ɼƨƉʯɼʌǶɄȳ ɄǑʚƨȳ ŗɱɱƨŗɼʌ Ƕȳ țǶʌʚ ʚɼŗ˙ƨɼʌŗțʌࣖ ÿ˦ɱǶƉŗțț˦ ȭŗȕƨ
O(ȩ) ɼƨƉʯɼʌǶ˙ƨ Ɖŗțțʌ Ʉȳ ƕŗʚŗ ɄǑ ʌǶ˲ƨ ȩ

࣢ ¡ʯțʚǶɱțƨ ɼƨƉʯɼʌǶɄȳ ɄǑʚƨȳ ŗɱɱƨŗɼʌ Ƕȳ ʚɼƨƨ Ʉɼ ǖɼŗɱǫ ʚɼŗ˙ƨɼʌŗțʌࣗ ŗʌ
˝ƨțț ŗʌ एƕǶ˙Ƕƕƨ ŗȳƕ ƉɄȳɸʯƨɼऐ ŗțǖɄɼǶʚǫȭʌ ࣯ƨࣖǖࣖ ſǶȳŗɼ˦ ʌƨŗɼƉǫࣱࣖ
¥ʯȭſƨɼ ɄǑ ɼƨƉʯɼʌǶ˙ƨ Ɖŗțțʌ ȭɄɼƨ ɱɼɄſțƨȭ ƕƨɱƨȳƕƨȳʚ

ĦǕǞżǕ ʶȩʕȀƇ ʿȩʕ ʕɯƚࡐ
�°ÉÐÈ°�Â �� +PVGITCN � � � � � � �
�°ÉÐÈ°�Â É ΀ � ΁
�°ÉÐÈ°�Â É ¿

՞ É ии ¿ � ΁
՞ Ðê­�ßû°ã� � �°ÉÐÈ°�Â ϬÉ Ͼ ΁ϭ Ϭ¿ Ͼ ΁ϭ я �°ÉÐÈ°�Â ϬÉ Ͼ ΁ϭ ¿

�°ÉÐÈ°�Âϝ �� +PVGITCN � � � � � � �
�°ÉÐÈ°�Âϝ É ¿ � ÜßÐ�ï�ê ϪÉϾϬ¿Ͼ΁ϭϙϙÉϫ ֚�°ú֚ ÜßÐ�ï�ê Ϫ΁ϙϙ¿ϫ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢉࡹ



+ŏɟƚǀʕȀ ȩǀ ǕǞƇƇƚȘ żȩɯɾɯ v

vɯ ɾǕǞɯ ŏ ǃȩȩƇ ǞȒɔȀƚȒƚȘɾŏɾǞȩȘࡐ
࣢ ÿǫƨ ɼƨ˙ƨɼʌƨ ɄǑ ŗ țǶʌʚ Ƕʌ ƉɄȭɱʯʚƨƕ ſ˦ ŗɱɱƨȳƕǶȳǖ ʚǫƨ ǫƨŗƕ ɄȳʚɄ
ʚǫƨ ɼƨ˙ƨɼʌƨ ɄǑ ʚǫƨ ʚŗǶțࣖ

ß�ú�ßã�ϝ �� Ϫ�ϫ � Ϫ�ϫ
ß�ú�ßã�ϝ =? � =?
ß�ú�ßã�ϝ ϬĀ�Āãϭ � ß�ú�ßã�ϝ Āã яя ϪĀϫ

ß�ú�ßã�ϝ Ϫ΁ϔ ΂ϔ ΃ϫ
ии ß�ú�ßã�ϝ Ϫ΂ϔ ΃ϫ яя Ϫ΁ϫ �� CRRN[KPI TGXGTUG	
ии Ϭß�ú�ßã�ϝ Ϫ΃ϫ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� CRRN[KPI TGXGTUG	
ии ϬϬß�ú�ßã�ϝ =? яя Ϫ΃ϫϭ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� DCUG ECUG
ии ϬϬ=? яя Ϫ΃ϫϭ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� CRRN[KPI 


�
ии ϬϪ΃ϫ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� CRRN[KPI 


�
ии Ϫ΃ϔ ΂ϫ яя Ϫ΁ϫ �� CRRN[KPI 


�
ии Ϫ΃ϔ ΂ϔ ΁ϫ

࣢ éƨƉŗțț ʚǫŗʚ Ϭяяϭ ȭʯʌʚ ʋɮŗˉƣɮɾƣ Ƕʚʌ ̇ɼʌʚ ŗɼǖʯȭƨȳʚ
࣢ óɄ ʚǫǶʌ ǶȭɱțƨȭƨȳʚŗʚǶɄȳ Ƕʌ O(ȩࡽ) Ƕʌ ʚǫƨ țƨȳǖʚǫ ɄǑ ʚǫƨ Ƕȳɱʯʚ țǶʌʚ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢍࡹ



+ŏɟƚǀʕȀ ȩǀ ǕǞƇƇƚȘ żȩɯɾɯ v

vɯ ɾǕǞɯ ŏ ǃȩȩƇ ǞȒɔȀƚȒƚȘɾŏɾǞȩȘࡐ
࣢ ÿǫƨ ɼƨ˙ƨɼʌƨ ɄǑ ŗ țǶʌʚ Ƕʌ ƉɄȭɱʯʚƨƕ ſ˦ ŗɱɱƨȳƕǶȳǖ ʚǫƨ ǫƨŗƕ ɄȳʚɄ
ʚǫƨ ɼƨ˙ƨɼʌƨ ɄǑ ʚǫƨ ʚŗǶțࣖ

ß�ú�ßã�ϝ �� Ϫ�ϫ � Ϫ�ϫ
ß�ú�ßã�ϝ =? � =?
ß�ú�ßã�ϝ ϬĀ�Āãϭ � ß�ú�ßã�ϝ Āã яя ϪĀϫ
ß�ú�ßã�ϝ Ϫ΁ϔ ΂ϔ ΃ϫ
ии ß�ú�ßã�ϝ Ϫ΂ϔ ΃ϫ яя Ϫ΁ϫ �� CRRN[KPI TGXGTUG	
ии Ϭß�ú�ßã�ϝ Ϫ΃ϫ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� CRRN[KPI TGXGTUG	
ии ϬϬß�ú�ßã�ϝ =? яя Ϫ΃ϫϭ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� DCUG ECUG
ии ϬϬ=? яя Ϫ΃ϫϭ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� CRRN[KPI 


�
ии ϬϪ΃ϫ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� CRRN[KPI 


�
ии Ϫ΃ϔ ΂ϫ яя Ϫ΁ϫ �� CRRN[KPI 


�
ии Ϫ΃ϔ ΂ϔ ΁ϫ

࣢ éƨƉŗțț ʚǫŗʚ Ϭяяϭ ȭʯʌʚ ʋɮŗˉƣɮɾƣ Ƕʚʌ ̇ɼʌʚ ŗɼǖʯȭƨȳʚ
࣢ óɄ ʚǫǶʌ ǶȭɱțƨȭƨȳʚŗʚǶɄȳ Ƕʌ O(ȩࡽ) Ƕʌ ʚǫƨ țƨȳǖʚǫ ɄǑ ʚǫƨ Ƕȳɱʯʚ țǶʌʚ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢍࡹ



+ŏɟƚǀʕȀ ȩǀ ǕǞƇƇƚȘ żȩɯɾɯ v

vɯ ɾǕǞɯ ŏ ǃȩȩƇ ǞȒɔȀƚȒƚȘɾŏɾǞȩȘࡐ
࣢ ÿǫƨ ɼƨ˙ƨɼʌƨ ɄǑ ŗ țǶʌʚ Ƕʌ ƉɄȭɱʯʚƨƕ ſ˦ ŗɱɱƨȳƕǶȳǖ ʚǫƨ ǫƨŗƕ ɄȳʚɄ
ʚǫƨ ɼƨ˙ƨɼʌƨ ɄǑ ʚǫƨ ʚŗǶțࣖ

ß�ú�ßã�ϝ �� Ϫ�ϫ � Ϫ�ϫ
ß�ú�ßã�ϝ =? � =?
ß�ú�ßã�ϝ ϬĀ�Āãϭ � ß�ú�ßã�ϝ Āã яя ϪĀϫ
ß�ú�ßã�ϝ Ϫ΁ϔ ΂ϔ ΃ϫ
ии ß�ú�ßã�ϝ Ϫ΂ϔ ΃ϫ яя Ϫ΁ϫ �� CRRN[KPI TGXGTUG	
ии Ϭß�ú�ßã�ϝ Ϫ΃ϫ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� CRRN[KPI TGXGTUG	
ии ϬϬß�ú�ßã�ϝ =? яя Ϫ΃ϫϭ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� DCUG ECUG
ии ϬϬ=? яя Ϫ΃ϫϭ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� CRRN[KPI 


�
ии ϬϪ΃ϫ яя Ϫ΂ϫϭ яя Ϫ΁ϫ �� CRRN[KPI 


�
ии Ϫ΃ϔ ΂ϫ яя Ϫ΁ϫ �� CRRN[KPI 


�
ии Ϫ΃ϔ ΂ϔ ΁ϫ

࣢ éƨƉŗțț ʚǫŗʚ Ϭяяϭ ȭʯʌʚ ʋɮŗˉƣɮɾƣ Ƕʚʌ ̇ɼʌʚ ŗɼǖʯȭƨȳʚ
࣢ óɄ ʚǫǶʌ ǶȭɱțƨȭƨȳʚŗʚǶɄȳ Ƕʌ O(ȩࡽ) Ƕʌ ʚǫƨ țƨȳǖʚǫ ɄǑ ʚǫƨ Ƕȳɱʯʚ țǶʌʚ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢍࡹ



+ŏɟƚǀʕȀ ȩǀ ǕǞƇƇƚȘ żȩɯɾɯ vv

� Ȓȩɟƚ ƚǀ˙żǞƚȘɾ ʶŏʿࡇ ƅȹȣŻǮȩƣ ɟƚʲƚɟɯƚ ŏȘƇ ŏɔɔƚȘƇ
�� JGNRGT HWPEVKQP
ß�ú�ßã�ϝϝ �� Ϫ�ϫ � Ϫ�ϫ � Ϫ�ϫ
ß�ú�ßã�ϝϝ =? āã � āã
ß�ú�ßã�ϝϝ ϬĀ�Āãϭ āã � ß�ú�ßã�ϝϝ Āã ϬĀ�āãϭ

ß�ú�ßã�ϝ �� Ϫ�ϫ � Ϫ�ϫ
ß�ú�ßã�ϝ Āã � ß�ú�ßã�ϝϝ Āã =?

ß�ú�ßã�ϝ Ϫ΁ϔ ΂ϔ ΃ϔ ΄ϫ
ии ß�ú�ßã�ϝϝ Ϫ΁ϔ ΂ϔ ΃ϔ ΄ϫ =? �� CRRN[KPI TGXGTUG	
ии ß�ú�ßã�ϝϝ Ϫ΂ϔ ΃ϔ ΄ϫ Ϭ΁�=?ϭ �� CRRN[KPI TGXGTUG		
ии ß�ú�ßã�ϝϝ Ϫ΃ϔ ΄ϫ Ϭ΂�΁�=?ϭ �� CRRN[KPI TGXGTUG		
ии ß�ú�ßã�ϝϝ Ϫ΄ϫ Ϭ΃�΂�΁�=?ϭ �� CRRN[KPI TGXGTUG	
ии ß�ú�ßã�ϝϝ =? Ϭ΄�΃�΂�΁�=?ϭ �� DCUG ECUG
ии Ϭ΄�΃�΂�΁�=?ϭ �� CRRN[KPI 
��
ии Ϫ΄ϔ ΃ϔ ΂ϔ ΁ϫ

࣢ óǶȳƉƨ Ϭ�ϭ Ƕʌ O(ࡹ)ࣗ ʚǫǶʌ ǶȭɱțƨȭƨȳʚŗʚǶɄȳ Ƕʌ O(ȩ)ࣖ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢑ࡹ



+ŏɟƚǀʕȀ ȩǀ ǕǞƇƇƚȘ żȩɯɾɯ vv

� Ȓȩɟƚ ƚǀ˙żǞƚȘɾ ʶŏʿࡇ ƅȹȣŻǮȩƣ ɟƚʲƚɟɯƚ ŏȘƇ ŏɔɔƚȘƇ
�� JGNRGT HWPEVKQP
ß�ú�ßã�ϝϝ �� Ϫ�ϫ � Ϫ�ϫ � Ϫ�ϫ
ß�ú�ßã�ϝϝ =? āã � āã
ß�ú�ßã�ϝϝ ϬĀ�Āãϭ āã � ß�ú�ßã�ϝϝ Āã ϬĀ�āãϭ

ß�ú�ßã�ϝ �� Ϫ�ϫ � Ϫ�ϫ
ß�ú�ßã�ϝ Āã � ß�ú�ßã�ϝϝ Āã =?

ß�ú�ßã�ϝ Ϫ΁ϔ ΂ϔ ΃ϔ ΄ϫ
ии ß�ú�ßã�ϝϝ Ϫ΁ϔ ΂ϔ ΃ϔ ΄ϫ =? �� CRRN[KPI TGXGTUG	
ии ß�ú�ßã�ϝϝ Ϫ΂ϔ ΃ϔ ΄ϫ Ϭ΁�=?ϭ �� CRRN[KPI TGXGTUG		
ии ß�ú�ßã�ϝϝ Ϫ΃ϔ ΄ϫ Ϭ΂�΁�=?ϭ �� CRRN[KPI TGXGTUG		
ии ß�ú�ßã�ϝϝ Ϫ΄ϫ Ϭ΃�΂�΁�=?ϭ �� CRRN[KPI TGXGTUG	
ии ß�ú�ßã�ϝϝ =? Ϭ΄�΃�΂�΁�=?ϭ �� DCUG ECUG
ии Ϭ΄�΃�΂�΁�=?ϭ �� CRRN[KPI 
��
ии Ϫ΄ϔ ΃ϔ ΂ϔ ΁ϫ

࣢ óǶȳƉƨ Ϭ�ϭ Ƕʌ O(ࡹ)ࣗ ʚǫǶʌ ǶȭɱțƨȭƨȳʚŗʚǶɄȳ Ƕʌ O(ȩ)ࣖ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢑ࡹ



4ƚųʕǃǃǞȘǃ ƚɟɟȩɟɯ

࣢ Eŗʌ˦ ʚɄ ǖƨʚ ƉɄȳǑʯʌƨƕ ˝ɼǶʚǶȳǖ ɼƨƉʯɼʌǶ˙ƨ ǑʯȳƉʚǶɄȳʌ
࣢ ÿǫƨ ƨŗɼțǶƨɼ ŗƕ˙ǶƉƨ Ƕʌ ʯʌƨǑʯț
࣢ y ɄǑʚƨȳ ̇ȳƕ Ƕʚ ʯʌƨǑʯț ʚɄ ˝ɼǶʚƨ Ʉʯʚ ʚǫƨ Ɖŗțț ʌʚŗƉȕ एſ˦ ǫŗȳƕऐ ǑɄɼ ŗ
ʌȭŗțț ƨ˥ŗȭɱțƨ

࣢ Ďʌʯŗț ƨɼɼɄɼ Ƕʌ ʚǫŗʚ ŗțț ſŗʌƨ Ɖŗʌƨʌ ˝ƨɼƨ ȳɄʚ ƉɄ˙ƨɼƨƕ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢕ࡹ



$ʕǞȀƇǞȘǃ ųȀȩżǺ ɯʕȒȒŏɟʿ

࣢ âɼƨɼƨɸʯǶʌǶʚƨʌࣘ ȳɄȳƨ

࣢ ,Ʉȳʚƨȳʚ

࣢ óŗ˝ ʌʚɼŗʚƨǖǶƉ ŗɱɱɼɄŗƉǫ ǑɄɼ ˝ɼǶʚǶȳǖ ɼƨƉʯɼʌǶ˙ƨ ǑʯȳƉʚǶɄȳʌ
࣢ $ɼǶƨ̈˦ ƕǶʌƉʯʌʌƨƕ ʚǫƨɄɼƨʚǶƉŗț ƣɪʠǮˉŗȑƣȩƅƣ ɄǑ ɼƨƉʯɼʌǶɄȳ ŗȳƕ ǶʚƨɼŗʚǶɄȳ
࣢ óŗ˝ ǫɄ˝ ʚɄ Ǯȣɤȑƣȣƣȩʋ एǶʚƨɼŗʚǶɄȳऐ Ƕȳ ɼƨƉʯɼʌǶ˙ƨ țŗȳǖʯŗǖƨʌࣗ ŗȳƕ ˙ǶƉƨ ˙ƨɼʌŗ
࣢ ,țŗʌʌǶ̇ƨƕ ƕǶ˽ƨɼƨȳʚ ʚ˦ɱƨʌ ɄǑ ɼƨƉʯɼʌǶ˙ƨ ǑʯȳƉʚǶɄȳʌ
࣢ óǫɄ˝ƨƕ ƨ˥ŗȭɱțƨ ɄǑ ࣯ǫǶƕƕƨȳࣱ ɱǶʚǑŗțțʌ

࣢ E˥ɱƨƉʚƨƕ țƨŗɼȳǶȳǖ ɄʯʚƉɄȭƨʌ

࣢ ʌʚʯƕƨȳʚ Ɖŗȳ Ǯȣɤȑƣȣƣȩʋ ɼƨƉʯɼʌǶ˙ƨ ǑʯȳƉʚǶɄȳʌ
࣢ ʌʚʯƕƨȳʚ Ɖŗȳ ƣ˕ɤȑŗǮȩ ˝ǫŗʚ Ɖțŗʌʌ ɄǑ ɼƨƉʯɼʌǶɄȳ ŗ ǑʯȳƉʚǶɄȳ ƨ˥ǫǶſǶʚʌ
࣢ ʌʚʯƕƨȳʚ Ɖŗȳ ƐƣɾƅɮǮŻƣ ǫɄ˝ ɼƨƉʯɼʌǶ˙ƨ Ɖŗțțʌ Ɖŗȳ ſƨ Ƕȭɱțƨȭƨȳʚƨƕ ʯʌǶȳǖ ʌʚŗƉȕʌ

࣢ óƨțǑࣽʌʚʯƕ˦

࣢ ¥Ʉȳƨ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢙ࡹ



�ŏɔɯ ŏȘƇ ǀȩȀƇɯ



mǞǃǕƚɟ ȩɟƇƚɟ ǀʕȘżɾǞȩȘɯ

࣢ İƨऒ˙ƨ ʌƨƨȳ ȭŗȳ˦ ǑʯȳƉʚǶɄȳʌ ʚǫŗʚ ŗɼƨ ȳŗʚʯɼŗțț˦ ɼƨƉʯɼʌǶ˙ƨ
࣢ İƨऒțț ȳɄ˝ țɄɄȕ ŗʚ ǣǮǐǣƣɮ ȹɮƐƣɮ ǋʠȩƅʋǮȹȩɾ Ƕȳ ʚǫƨ ʌʚŗȳƕŗɼƕ țǶſɼŗɼ˦
ʚǫŗʚ Ɖŗɱʚʯɼƨ ȭŗȳ˦ ɄǑ ʚǫƨʌƨ ɱŗʚʚƨɼȳʌ

4ƚ˙ȘǞɾǞȩȘ mǞǃǕƚɟ࡫ ȩɟƇƚɟ ǀʕȘżɾǞȩȘ࡬
� ǑʯȳƉʚǶɄȳ ʚǫŗʚ ƕɄƨʌ ŗʚ țƨŗʌʚ Ʉȳƨ ɄǑ

࣢ ʚŗȕƨ Ʉȳƨ Ʉɼ ȭɄɼƨ ǑʯȳƉʚǶɄȳʌ ŗʌ ŗɼǖʯȭƨȳʚʌ
࣢ ɼƨʚʯɼȳʌ ŗ ǑʯȳƉʚǶɄȳ ŗʌ Ƕʚʌ ɼƨʌʯțʚ

࣢ 6ʯƨ ʚɄ Ɖʯɼɼ˦Ƕȳǖࣗ ƨ˙ƨɼ˦ ǑʯȳƉʚǶɄȳ ɄǑ ȭɄɼƨ ʚǫŗȳ Ʉȳƨ ŗɼǖʯȭƨȳʚ Ƕʌ
ǫǶǖǫƨɼࣽɄɼƕƨɼ Ƕȳ pŗʌȕƨțț

��� �� 0WO � � � � � � �
��� Ā ā � Ā я ā

2TGNWFGм �V[RG ��� ΁
0WO � � � � � �� # HWPEVKQP�

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࡱࡽ



mǞǃǕƚɟ ȩɟƇƚɟ ǀʕȘżɾǞȩȘɯ

࣢ İƨऒ˙ƨ ʌƨƨȳ ȭŗȳ˦ ǑʯȳƉʚǶɄȳʌ ʚǫŗʚ ŗɼƨ ȳŗʚʯɼŗțț˦ ɼƨƉʯɼʌǶ˙ƨ
࣢ İƨऒțț ȳɄ˝ țɄɄȕ ŗʚ ǣǮǐǣƣɮ ȹɮƐƣɮ ǋʠȩƅʋǮȹȩɾ Ƕȳ ʚǫƨ ʌʚŗȳƕŗɼƕ țǶſɼŗɼ˦
ʚǫŗʚ Ɖŗɱʚʯɼƨ ȭŗȳ˦ ɄǑ ʚǫƨʌƨ ɱŗʚʚƨɼȳʌ

4ƚ˙ȘǞɾǞȩȘ mǞǃǕƚɟ࡫ ȩɟƇƚɟ ǀʕȘżɾǞȩȘ࡬
� ǑʯȳƉʚǶɄȳ ʚǫŗʚ ƕɄƨʌ ŗʚ țƨŗʌʚ Ʉȳƨ ɄǑ

࣢ ʚŗȕƨ Ʉȳƨ Ʉɼ ȭɄɼƨ ǑʯȳƉʚǶɄȳʌ ŗʌ ŗɼǖʯȭƨȳʚʌ
࣢ ɼƨʚʯɼȳʌ ŗ ǑʯȳƉʚǶɄȳ ŗʌ Ƕʚʌ ɼƨʌʯțʚ

࣢ 6ʯƨ ʚɄ Ɖʯɼɼ˦Ƕȳǖࣗ ƨ˙ƨɼ˦ ǑʯȳƉʚǶɄȳ ɄǑ ȭɄɼƨ ʚǫŗȳ Ʉȳƨ ŗɼǖʯȭƨȳʚ Ƕʌ
ǫǶǖǫƨɼࣽɄɼƕƨɼ Ƕȳ pŗʌȕƨțț

��� �� 0WO � � � � � � �
��� Ā ā � Ā я ā

2TGNWFGм �V[RG ��� ΁
0WO � � � � � �� # HWPEVKQP�

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࡱࡽ



ĦǕʿ ŏɟƚ ɾǕƚʿ ʕɯƚǀʕȀࡐ

࣢ *ȹȣȣȹȩ ɤɮȹǐɮŗȣȣǮȩǐ ǮƐǮȹȣɾ Ɖŗȳ ſƨ ˝ɼǶʚʚƨȳ ŗʌ ǑʯȳƉʚǶɄȳʌ Ƕȳ ʚǫƨ
țŗȳǖʯŗǖƨ

࣢ 3ȹȣŗǮȩ ɾɤƣƅǮ̃ƅ ȑŗȩǐʠŗǐƣɾ Ɖŗȳ ſƨ ƕƨ̇ȳƨƕ ˝Ƕʚǫ ŗɱɱɼɄɱɼǶŗʚƨ
ƉɄțțƨƉʚǶɄȳʌ ɄǑ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ

࣢ İƨ Ɖŗȳ ʯʌƨ ʚǫƨ ŗȑǐƣŻɮŗǮƅ ɤɮȹɤƣɮʋǮƣɾ ɄǑ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ʚɄ
ɼƨŗʌɄȳ ŗſɄʯʚ ɱɼɄǖɼŗȭʌ) ɱɼɄ˙ŗſț˦ ƉɄɼɼƨƉʚ ɤɮȹǐɮŗȣ
ʋɮŗȩɾǋȹɮȣŗʋǮȹȩɾ

) ʯʌƨǑʯț ǑɄɼ ƕɄȭŗǶȳ ʌɱƨƉǶ̇Ɖ ƅȹȣɤǮȑƣɮɾ ŗȳƕ ŗʯʚɄȭŗʚƨƕ ɱɼɄǖɼŗȭ
ǖƨȳƨɼŗʚǶɄȳ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࡹࡽ



mǞǃǕƚɟ ȩɟƇƚɟ ǀʕȘżɾǞȩȘɯ ȩȘ ȀǞɯɾɯ

࣢ ¡ŗȳ˦ ȑǮȩƣŗɮ ɮƣƅʠɮɾǮˉƣ ǑʯȳƉʚǶɄȳʌ Ʉȳ țǶʌʚʌ Ɖŗȳ ſƨ ˝ɼǶʚʚƨȳ ʯʌǶȳǖ
ǫǶǖǫƨɼ Ʉɼƕƨɼ țǶſɼŗɼ˦ ǑʯȳƉʚǶɄȳʌ

࣢ È�Üࣘ ŗɱɱț˦ ŗ ǑʯȳƉʚǶɄȳ ʚɄ ŗ țǶʌʚ
È�Ü �� Ϭ� � �ϭ � Ϫ�ϫ � Ϫ�ϫ
È�Ü A =? � =?
È�Ü § Āã � Ϫ§ Ā ՞ Ā �� Āãϫ

࣢ §°Âê�ßࣘ ɼƨȭɄ˙ƨ ƨȳʚɼǶƨʌ ǑɼɄȭ ŗ țǶʌʚ
§°Âê�ß �� Ϭ� � $QQNϭ � Ϫ�ϫ � Ϫ�ϫ
§°Âê�ß A =? � =?
§°Âê�ß Ü Āã � ϪĀ ՞ Ā �� Āãϔ Ü Āϫ

࣢ �Éāࣗ �ÂÂࣗ �ÐÉ��êA�Üࣗ ê�¿�r­°Â�ࣗ �ßÐÜr­°Â�ࣗ ࣚࣖ
࣢ bɄɼ ȭɄɼƨࣗ ʌƨƨ ­êêÜϓϟϟ­��¿�¨�ϙ­�ã¿�ÂÂϙÐß¨ϟÜ��¿�¨�ϟ��ã�Ͼ΄ϙ΁΂ϙ
΀ϙ΀ϟ�Ð�ãϟTß�Âï��ϙ­êÈÂϘ¨ϓ΁΃

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࡽࡽ



_ʕȘżɾǞȩȘ żȩȒɔȩɯǞɾǞȩȘ

࣢ ¶Ǒʚƨȳ ʚƨƕǶɄʯʌ ʚɄ ˝ɼǶʚƨ ſɼŗƉȕƨʚʌ ŗȳƕ ƨ˥ɱțǶƉǶʚ ˙ŗɼǶŗſțƨ ȳŗȭƨʌ
࣢ ,ŗȳ ʯʌƨ ǋʠȩƅʋǮȹȩ ƅȹȣɤȹɾǮʋǮȹȩ ʚɄ ʌǶȭɱțǶǑ˦ ʚǫǶʌ

(ǋ � ǐ)(˕) = ǋ (ǐ(˕))

࣢ pŗʌȕƨțț ʯʌƨʌ ʚǫƨ Ϭϙϭ ɄɱƨɼŗʚɄɼ
Ϭϙϭ �� Ϭ� � �ϭ � Ϭ� � �ϭ � Ϭ� � �ϭ
§ ϙ ¨ � ϐĀ � § Ϭ¨ Āϭ
�� GZCORNG
Ð�� � � ÉÐê Ϭ�ú�É �ϭ
Ð�� � ÉÐê ϙ �ú�É �� 0Q PGGF HQT VJG C XCTKCDNG

࣢ ĎʌƨǑʯț ǑɄɼ ˝ɼǶʚǶȳǖ ƉɄȭɱɄʌǶʚǶɄȳ ɄǑ ǑʯȳƉʚǶɄȳʌ ʚɄ ſƨ ɱŗʌʌƨƕ ʚɄ
Ʉʚǫƨɼ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌࣖ

࣢ éƨȭɄ˙ƨʌ ȳƨƨƕ ʚɄ ˝ɼǶʚƨ �ࣽƨ˥ɱɼƨʌʌǶɄȳʌ
࣢ ,ŗțțƨƕ एɱɄǶȳʚǑɼƨƨऐ ʌʚ˦țƨࣖ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢁࡽ



_ȩȀƇɯ

࣢ ǋȹȑƐɾ ɱɼɄƉƨʌʌ ŗ ƕŗʚŗ ʌʚɼʯƉʚʯɼƨ Ƕȳ ʌɄȭƨ Ʉɼƕƨɼ ŗȳƕ ſʯǶțƕ ŗ ɼƨʚʯɼȳ
˙ŗțʯƨ

࣢ pŗʌȕƨțț ɱɼɄ˙Ƕƕƨʌ ŗ ȳʯȭſƨɼ ɄǑ ʚǫƨʌƨ Ƕȳ ʚǫƨ ʌʚŗȳƕŗɼƕ ɱɼƨțʯƕƨࣗ
˝Ƕʚǫ ȭɄɼƨ ŗ˙ŗǶțŗſțƨ Ƕȳ ʚǫƨ ��ê�ϙ;°ãê ȭɄƕʯțƨ

HQNFTࡇ ɟǞǃǕɾ ŏɯɯȩżǞŏɾǞʲƚ ǀȩȀƇ
âɼɄƉƨʌʌƨʌ țǶʌʚ ǑɼɄȭ ʚǫƨ ǑɼɄȳʚ
§ÐÂ�ß �� Ϭ� � � � �ϭ � � � Ϫ�ϫ � �
§ÐÂ�ß § Ć =? � Ć
§ÐÂ�ß § Ć ϬĀ�Āãϭ � Ā ֚§֚ Ϭ§ÐÂ�ß § Ć Āãϭ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢅࡽ



_ȩȀƇɯ

࣢ ǋȹȑƐɾ ɱɼɄƉƨʌʌ ŗ ƕŗʚŗ ʌʚɼʯƉʚʯɼƨ Ƕȳ ʌɄȭƨ Ʉɼƕƨɼ ŗȳƕ ſʯǶțƕ ŗ ɼƨʚʯɼȳ
˙ŗțʯƨ

࣢ pŗʌȕƨțț ɱɼɄ˙Ƕƕƨʌ ŗ ȳʯȭſƨɼ ɄǑ ʚǫƨʌƨ Ƕȳ ʚǫƨ ʌʚŗȳƕŗɼƕ ɱɼƨțʯƕƨࣗ
˝Ƕʚǫ ȭɄɼƨ ŗ˙ŗǶțŗſțƨ Ƕȳ ʚǫƨ ��ê�ϙ;°ãê ȭɄƕʯțƨ

HQNFNࡇ Ȁƚǀɾ ŏɯɯȩżǞŏɾǞʲƚ ǀȩȀƇ
âɼɄƉƨʌʌƨʌ țǶʌʚ ǑɼɄȭ ʚǫƨ ſŗƉȕ ࣯ǶȭɱțǶƉǶʚț˦ Ƕȳ ɼƨ˙ƨɼʌƨࣱ
§ÐÂ�Â �� Ϭ� � � � �ϭ � � � Ϫ�ϫ � �
§ÐÂ�Â § Ć =? � Ć
§ÐÂ�Â § Ć ϬĀ�Āãϭ � §ÐÂ�Â § ϬĆ ֚§֚ Āϭ Āã �� VCKN TGEWTUKXG�

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢅࡽ



mȩʶ ɾȩ ɾǕǞȘǺ ŏųȩʕɾ ɾǕǞɯ

࣢ §ÐÂ�ß ŗȳƕ §ÐÂ�Â ŗɼƨ ɼƨƉʯɼʌǶ˙ƨ
࣢ ¶Ǒʚƨȳ ƨŗʌǶƨɼ ʚɄ ʚǫǶȳȕ ɄǑ ʚǫƨȭ ȩȹȩࣽɮƣƅʠɮɾǮˉƣȑ˖

ǀȩȀƇɟ
éƨɱțŗƉƨ Ϭ�ϭ ſ˦ ʚǫƨ ǖǶ˙ƨȳ ǑʯȳƉʚǶɄȳࣗ ŗȳƕ =? ſ˦ ǖǶ˙ƨȳ ˙ŗțʯƨࣖ
ãïÈ Ϫ΁ϔ ΂ϔ ΃ϫ
� §ÐÂ�ß Ϭяϭ ΀ Ϫ΁ϔ ΂ϔ ΃ϫ
� §ÐÂ�ß Ϭяϭ ΀ Ϭ΁�Ϭ΂�Ϭ΃�=?ϭϭϭ
� ΁ я Ϭ΂ я Ϭ΃ я ΀ϭϭ
� Ά

ǀȩȀƇȀ
óŗȭƨ Ƕƕƨŗࣗ ſʯʚ ŗʌʌɄƉǶŗʚǶȳǖ ʚɄ ʚǫƨ țƨǑʚ
ãïÈ Ϫ΁ϔ ΂ϔ ΃ϫ
� §ÐÂ�Â Ϭяϭ ΀ Ϫ΁ϔ ΂ϔ ΃ϫ
� §ÐÂ�Â Ϭяϭ ΀ Ϭ΁�Ϭ΂�Ϭ΃�=?ϭϭϭ
� ϬϬϬ΁ я ΂ϭ я ΃ϭ я ΁ϭ
� Ά

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢉࡽ



ĦǕʿ ʶȩʕȀƇ v ʕɯƚ ɾǕƚȒࡐ

࣢ ,ŗɱʚʯɼƨ ȭŗȳ˦ țǶȳƨŗɼ ɼƨƉʯɼʌǶ˙ƨ ɱŗʚʚƨɼȳʌ Ƕȳ ŗ Ɖțƨŗȳ ˝ŗ˦
࣢ ,ŗȳ ǫŗ˙ƨ ƨ˾ƉǶƨȳʚ țǶſɼŗɼ˦ ǶȭɱțƨȭƨȳʚŗʚǶɄȳ) Ɖŗȳ ŗɱɱț˦ ɱɼɄǖɼŗȭ
ɄɱʚǶȭǶʌŗʚǶɄȳʌ

࣢ �Ɖʚʯŗțț˦ ŗɱɱț˦ ʚɄ ŗțț (QNFCDNG ʚ˦ɱƨʌࣗ ȳɄʚ ȍʯʌʚ țǶʌʚʌ
࣢ ƨࣖǖࣖ §ÐÂ�ßऒʌ ʚ˦ɱƨ Ƕʌ ŗƉʚʯŗțț˦

§ÐÂ�ß �� (QNFCDNG ê � Ϭ� � � � �ϭ � � � ê � � �

࣢ óɄ ˝ƨ Ɖŗȳ ˝ɼǶʚƨ ƉɄƕƨ ǑɄɼ țǶʌʚʌ ŗȳƕ ࣯ʌŗ˦ࣱ ʚɼƨƨʌ ǶƕƨȳʚǶƉŗțț˦

_ȩȀƇɯ ŏɟƚ ǃƚȘƚɟŏȀ
࣢ ¡ŗȳ˦ țǶſɼŗɼ˦ ǑʯȳƉʚǶɄȳʌ Ʉȳ țǶʌʚʌ ŗɼƨ ˝ɼǶʚʚƨȳ ʠɾǮȩǐ ǋȹȑƐɾ

ÜßÐ�ï�ê � §ÐÂ�ß ϬϏϭ ΁
ãïÈ � §ÐÂ�ß Ϭяϭ ΀
È�Ā°ÈïÈ � §ÐÂ�ß΁ È�Ā

࣢ âɼŗƉʚǶƉŗț ʌǫƨƨʚ ࢅ ŗʌȕʌ ˦Ʉʯ ʚɄ ƕƨ̇ȳƨ ʌɄȭƨ Ʉʚǫƨɼʌ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢍࡽ



ĦǕǞżǕ ɾȩ żǕȩȩɯƚࡐ

ǀȩȀƇɟ
࣢ eƨȳƨɼŗțț˦ §ÐÂ�ß Ƕʌ ʚǫƨ ɼǶǖǫʚ ࣯ǫŗࣱࣛ ƉǫɄǶƉƨ
࣢ İɄɼȕʌ ƨ˙ƨȳ ǑɄɼ Ƕȳ̇ȳǶʚƨ țǶʌʚʌࣛ

࣢ ¥Ʉʚƨ §ÐÂ�ß Ϭ�ϭ =? ии °�
࣢ ,ŗȳ ʚƨɼȭǶȳŗʚƨ ƨŗɼț ࣖ˦

ǀȩȀƇȀ
࣢ Ďʌʯŗțț˦ ſƨʌʚ ʚɄ ʯʌƨ ɾʋɮǮƅʋ ˙ƨɼʌǶɄȳࣘ

KORQTV &CVC�.KUV
§ÐÂ�Âϝ �� PQVG VTCKNKPI 	

࣢ 6Ʉƨʌȳऒʚ ˝Ʉɼȕ Ʉȳ Ƕȳ̇ȳǶʚƨ țǶʌʚʌ ࣯ȳƨƨƕʌ ʚɄ ʌʚŗɼʚ ŗʚ ʚǫƨ ƨȳƕࣱ

࣢ Ďʌƨ ˝ǫƨȳ ˦Ʉʯ ˍŗȩʋ ʚɄ ɼƨ˙ƨɼʌƨ ʚǫƨ țǶʌʚࣘ §ÐÂ�Â Ϭ§Â°Ü Ϭ�ϭϭ =? ии ß�ú�ßã�
࣢ ,ŗȳऒʚ ʚƨɼȭǶȳŗʚƨ ƨŗɼț ࣖ˦

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢑ࡽ



$ʕǞȀƇǞȘǃ ųȀȩżǺ ɯʕȒȒŏɟʿ

࣢ âɼƨɼƨɸʯǶʌǶʚƨʌࣘ ȳɄȳƨ

࣢ ,Ʉȳʚƨȳʚ

࣢ yȳʚɼɄƕʯƉʚƨƕ ƕƨ̇ȳǶʚǶɄȳ ɄǑ ǣǮǐǣƣɮ ȹɮƐƣɮ ǋʠȩƅʋǮȹȩɾ
࣢ óŗ˝ ƕƨ̇ȳǶʚǶɄȳ ŗȳƕ ʯʌƨ ɄǑ ŗ ȳʯȭſƨɼ ɄǑ ʌʯƉǫ ǑʯȳƉʚǶɄȳʌ Ʉȳ țǶʌʚʌ
࣢ ÿŗțȕƨƕ ŗſɄʯʚ ǋȹȑƐɾ ŗȳƕ ƉŗɱʚʯɼǶȳǖ ŗ ǖƨȳƨɼǶƉ ɤŗʋʋƣɮȩ ɄǑ ƉɄȭɱʯʚŗʚǶɄȳ
࣢ eŗ˙ƨ ƨ˥ŗȭɱțƨʌ ɄǑ ˝ǫ˦ ˦Ʉʯ ˝Ʉʯțƕ ɱɼƨǑƨɼ ʚǫƨȭ Ʉ˙ƨɼ ƨ˥ɱțǶƉǶʚ ǶʚƨɼŗʚǶɄȳ

࣢ E˥ɱƨƉʚƨƕ țƨŗɼȳǶȳǖ ɄʯʚƉɄȭƨʌ

࣢ ʌʚʯƕƨȳʚ Ɖŗȳ ƣ˕ɤȑŗǮȩ ˝ǫŗʚ ȭŗȕƨʌ ŗ ǑʯȳƉʚǶɄȳ ǫǶǖǫƨɼ Ʉɼƕƨɼ
࣢ ʌʚʯƕƨȳʚ Ɖŗȳ ˍɮǮʋƣ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ
࣢ ʌʚʯƕƨȳʚ Ɖŗȳ ʠɾƣ ǑɄțƕʌ ʚɄ ɼƨŗțǶʌƨ țǶȳƨŗɼ ɼƨƉʯɼʌǶ˙ƨ ɱŗʚʚƨɼȳʌ
࣢ ʌʚʯƕƨȳʚ Ɖŗȳ ƣ˕ɤȑŗǮȩ ƕǶ˽ƨɼƨȳƉƨʌ ſƨʚ˝ƨƨȳ §ÐÂ�ß ŗȳƕ §ÐÂ�Â

࣢ óƨțǑࣽʌʚʯƕ˦

࣢ ¥Ʉȳƨ

,¶¡âࡹࡽࡽࡽःóƨʌʌǶɄȳ ࣘࢉ éƨƉʯɼʌǶɄȳ ŗȳƕ ǫǶǖǫƨɼ Ʉɼƕƨɼ ǑʯȳƉʚǶɄȳʌ ࢕ࡽ


