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�ʕȀɾǞʲŏɟǞŏɾƚ �ȩɟȒŏȀ



�ʕȀɾǞʲŏɟǞŏɾƚ �ȩɟȒŏȀ 4ǞɯɾɟǞųʕɾǞȩȘ

_ȩɟ ŏȘ ԝࡷƇǞȒƚȘɯǞȩȘ ȒʕȀɾǞʲŏɾƚ ȘȩɟȒŏȀ ƇǞɯɾɟǞųʕɾǞȩȘ ʶǞɾǕ żȩʲŏɟǞŏȘżƚ Ⴟ
ɔȩɯǞɾǞʲƚ ɯƚȒǞƇƚ˙ȘǞɾƚ żŏȘ ųƚ ʶɟǞɾɾƚȘ ŏɯ
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4ƚȘɯǞɾʿ

_ȩɟ ɾǕƚ ԝ ƇǞȒƚȘɯǞȩȘŏȀ ȒʕȀɾǞʲŏɾƚ ȘȩɟȒŏȀ ǃǞʲƚȘ ȩȘ ɾǕƚ Ȁŏɯɾ ɯȀǞƇƚࡈ Ǟɾɯ ƇƚȘɯǞɾʿ Ǟɯ
ǃǞʲƚȘ ųʿ
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ëŏȒɔȀǞȘǃ

÷ȩ ǃƚȘƚɟŏɾƚ Ƈɟŏʶɯ ǀɟȩȒ ŏȘ ԝࡷƇǞȒƚȘɯǞȩȘŏȀ ȒʕȀɾǞʲŏɾƚ ȘȩɟȒŏȀ ʶǞɾǕ ȒƚŏȘ ሢ
ŏȘƇ żȩʲŏɟǞŏȘżƚ ȒŏɾɟǞʾ Ⴟࡈ

ࡄ _ǞȘƇ ŏ ȒŏɾɟǞʾ ֘ ɯʕżǕ ɾǕŏɾ Ⴟ � ֘ ࡈ֏֘ Ȓȩɯɾ ȩǀɾƚȘ ʶƚ ʕɯƚ֘ � +ǕȩȀ	Ⴟ
 ʶǕƚɟƚ ֘ Ǟɯ ŏ Ȁȩʶƚɟ ɾɟǞŏȘǃʕȀŏɟ ȒŏɾɟǞʾࡏ

ࡄ 4ɟŏʶ ԝ ǞǞƇ ʕȘǞɾ ȘȩɟȒŏȀɯ �	෭ �
 ŏɯ ה
ࡄ °ųɾŏǞȘ ȒʕȀɾǞʲŏɟǞŏɾƚ ȘȩɟȒŏȀ Ƈɟŏʶɯ ʕɯǞȘǃב � ሢ � ֘ ה
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ëŏȒɔȀǞȘǃ

÷ȩ ǃƚȘƚɟŏɾƚ Ƈɟŏʶɯ ǀɟȩȒ ŏȘ ԝࡷƇǞȒƚȘɯǞȩȘŏȀ ȒʕȀɾǞʲŏɾƚ ȘȩɟȒŏȀ ʶǞɾǕ ȒƚŏȘ ሢ
ŏȘƇ żȩʲŏɟǞŏȘżƚ ȒŏɾɟǞʾ Ⴟࡈ

ࡄ _ǞȘƇ ŏ ȒŏɾɟǞʾ ֘ ɯʕżǕ ɾǕŏɾ Ⴟ � ֘ ࡈ֏֘ Ȓȩɯɾ ȩǀɾƚȘ ʶƚ ʕɯƚ֘ � +ǕȩȀ	Ⴟ
 ʶǕƚɟƚ ֘ Ǟɯ ŏ Ȁȩʶƚɟ ɾɟǞŏȘǃʕȀŏɟ ȒŏɾɟǞʾࡏ

ࡄ 4ɟŏʶ ԝ ǞǞƇ ʕȘǞɾ ȘȩɟȒŏȀɯ �	෭ �
 ŏɯ ה
ࡄ °ųɾŏǞȘ ȒʕȀɾǞʲŏɟǞŏɾƚ ȘȩɟȒŏȀ Ƈɟŏʶɯ ʕɯǞȘǃב � ሢ � ֘ ה
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ëŏȒɔȀǞȘǃ

÷ȩ ǃƚȘƚɟŏɾƚ Ƈɟŏʶɯ ǀɟȩȒ ŏȘ ԝࡷƇǞȒƚȘɯǞȩȘŏȀ ȒʕȀɾǞʲŏɾƚ ȘȩɟȒŏȀ ʶǞɾǕ ȒƚŏȘ ሢ
ŏȘƇ żȩʲŏɟǞŏȘżƚ ȒŏɾɟǞʾ Ⴟࡈ

ࡄ _ǞȘƇ ŏ ȒŏɾɟǞʾ ֘ ɯʕżǕ ɾǕŏɾ Ⴟ � ֘ ࡈ֏֘ Ȓȩɯɾ ȩǀɾƚȘ ʶƚ ʕɯƚ֘ � +ǕȩȀ	Ⴟ
 ʶǕƚɟƚ ֘ Ǟɯ ŏ Ȁȩʶƚɟ ɾɟǞŏȘǃʕȀŏɟ ȒŏɾɟǞʾࡏ

ࡄ 4ɟŏʶ ԝ ǞǞƇ ʕȘǞɾ ȘȩɟȒŏȀɯ �	෭ �
 ŏɯ ה

ࡄ °ųɾŏǞȘ ȒʕȀɾǞʲŏɟǞŏɾƚ ȘȩɟȒŏȀ Ƈɟŏʶɯ ʕɯǞȘǃב � ሢ � ֘ ה
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ëŏȒɔȀǞȘǃ

÷ȩ ǃƚȘƚɟŏɾƚ Ƈɟŏʶɯ ǀɟȩȒ ŏȘ ԝࡷƇǞȒƚȘɯǞȩȘŏȀ ȒʕȀɾǞʲŏɾƚ ȘȩɟȒŏȀ ʶǞɾǕ ȒƚŏȘ ሢ
ŏȘƇ żȩʲŏɟǞŏȘżƚ ȒŏɾɟǞʾ Ⴟࡈ

ࡄ _ǞȘƇ ŏ ȒŏɾɟǞʾ ֘ ɯʕżǕ ɾǕŏɾ Ⴟ � ֘ ࡈ֏֘ Ȓȩɯɾ ȩǀɾƚȘ ʶƚ ʕɯƚ֘ � +ǕȩȀ	Ⴟ
 ʶǕƚɟƚ ֘ Ǟɯ ŏ Ȁȩʶƚɟ ɾɟǞŏȘǃʕȀŏɟ ȒŏɾɟǞʾࡏ

ࡄ 4ɟŏʶ ԝ ǞǞƇ ʕȘǞɾ ȘȩɟȒŏȀɯ �	෭ �
 ŏɯ ה
ࡄ °ųɾŏǞȘ ȒʕȀɾǞʲŏɟǞŏɾƚ ȘȩɟȒŏȀ Ƈɟŏʶɯ ʕɯǞȘǃב � ሢ � ֘ ה
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$ǞʲŏɟǞŏɾƚ CʾŏȒɔȀƚ
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�ŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘɯ

ÚɟȩɔȩɯǞɾǞȩȘ ࡷ _ȩɟ ŏȘ ԝࡷƇǞȒƚȘɯǞȩȘŏȀ ȒʕȀɾǞʲŏɾƚ ȘȩɟȒŏȀ ʶǞɾǕ ȒƚŏȘ ሢ ŏȘƇ żȩʲŏɟǞŏȘżƚ
ȒŏɾɟǞʾ Ⴟࡈ ŏȘʿ ȒŏɟǃǞȘŏȀ ȩɟ żȩȘƇǞɾǞȩȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘ ȩǀ ɾǕƚ Ԩ࢈ɯ ʶǞȀȀ ŏȀɯȩ ųƚ
ȒʕȀɾǞʲŏɟǞŏɾƚ ȘȩɟȒŏȀࡏ

_ȩɟ ŏ ʕȘǞʲŏɟǞŏɾƚ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘࡈԨք � ෭	ሢք Ⴟքք

_ȩɟ ŏ ųǞʲŏɟǞŏɾƚ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘגࡈքօ � ෭ ভভሢքሢօম  ভႿքք ႿքօႿօք Ⴟօօমম
_ȩɟ ŏ ԚࡷƇǞȒƚȘɯǞȩȘŏȀ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘࡈ

քӴੈӴֆג � ෭ ৈেৈেሢքሢੇֆৌো  ৈেႿքք ੈ Ⴟքֆੇ  ੇႿֆք ੈ Ⴟֆֆৌোৌো
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�ŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘɯ

ÚɟȩɔȩɯǞɾǞȩȘ ࡷ _ȩɟ ŏȘ ԝࡷƇǞȒƚȘɯǞȩȘŏȀ ȒʕȀɾǞʲŏɾƚ ȘȩɟȒŏȀ ʶǞɾǕ ȒƚŏȘ ሢ ŏȘƇ żȩʲŏɟǞŏȘżƚ
ȒŏɾɟǞʾ Ⴟࡈ ŏȘʿ ȒŏɟǃǞȘŏȀ ȩɟ żȩȘƇǞɾǞȩȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘ ȩǀ ɾǕƚ Ԩ࢈ɯ ʶǞȀȀ ŏȀɯȩ ųƚ
ȒʕȀɾǞʲŏɟǞŏɾƚ ȘȩɟȒŏȀࡏ

_ȩɟ ŏ ʕȘǞʲŏɟǞŏɾƚ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘࡈԨք � ෭	ሢք Ⴟքք


_ȩɟ ŏ ųǞʲŏɟǞŏɾƚ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘגࡈքօ � ෭ ভভሢքሢօম  ভႿքք ႿքօႿօք Ⴟօօমম
_ȩɟ ŏ ԚࡷƇǞȒƚȘɯǞȩȘŏȀ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘࡈ
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�ŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘɯ

ÚɟȩɔȩɯǞɾǞȩȘ ࡷ _ȩɟ ŏȘ ԝࡷƇǞȒƚȘɯǞȩȘŏȀ ȒʕȀɾǞʲŏɾƚ ȘȩɟȒŏȀ ʶǞɾǕ ȒƚŏȘ ሢ ŏȘƇ żȩʲŏɟǞŏȘżƚ
ȒŏɾɟǞʾ Ⴟࡈ ŏȘʿ ȒŏɟǃǞȘŏȀ ȩɟ żȩȘƇǞɾǞȩȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘ ȩǀ ɾǕƚ Ԩ࢈ɯ ʶǞȀȀ ŏȀɯȩ ųƚ
ȒʕȀɾǞʲŏɟǞŏɾƚ ȘȩɟȒŏȀࡏ

_ȩɟ ŏ ʕȘǞʲŏɟǞŏɾƚ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘࡈԨք � ෭	ሢք Ⴟքք

_ȩɟ ŏ ųǞʲŏɟǞŏɾƚ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘגࡈքօ � ෭ ভভሢքሢօম  ভႿքք ႿքօႿօք Ⴟօօমম

_ȩɟ ŏ ԚࡷƇǞȒƚȘɯǞȩȘŏȀ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘࡈ
քӴੈӴֆג � ෭ ৈেৈেሢքሢੇֆৌো  ৈেႿքք ੈ Ⴟքֆੇ  ੇႿֆք ੈ Ⴟֆֆৌোৌো
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�ŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘɯ

ÚɟȩɔȩɯǞɾǞȩȘ ࡷ _ȩɟ ŏȘ ԝࡷƇǞȒƚȘɯǞȩȘŏȀ ȒʕȀɾǞʲŏɾƚ ȘȩɟȒŏȀ ʶǞɾǕ ȒƚŏȘ ሢ ŏȘƇ żȩʲŏɟǞŏȘżƚ
ȒŏɾɟǞʾ Ⴟࡈ ŏȘʿ ȒŏɟǃǞȘŏȀ ȩɟ żȩȘƇǞɾǞȩȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘ ȩǀ ɾǕƚ Ԩ࢈ɯ ʶǞȀȀ ŏȀɯȩ ųƚ
ȒʕȀɾǞʲŏɟǞŏɾƚ ȘȩɟȒŏȀࡏ

_ȩɟ ŏ ʕȘǞʲŏɟǞŏɾƚ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘࡈԨք � ෭	ሢք Ⴟքք

_ȩɟ ŏ ųǞʲŏɟǞŏɾƚ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘגࡈքօ � ෭ ভভሢքሢօম  ভႿքք ႿքօႿօք Ⴟօօমম
_ȩɟ ŏ ԚࡷƇǞȒƚȘɯǞȩȘŏȀ ȒŏɟǃǞȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘࡈ

քӴੈӴֆג � ෭ ৈেৈেሢքሢੇֆৌো  ৈেႿքք ੈ Ⴟքֆੇ  ੇႿֆք ੈ Ⴟֆֆৌোৌো ߢ



+ȩȘƇǞɾǞȩȘŏȀ 4ǞɯɾɟǞųʕɾǞȩȘɯ

vǀ ʶƚ ɔŏɟɾǞɾǞȩȘ ɾǕƚ ԝࡷƇǞȒƚȘɯǞȩȘɯ ǞȘɾȩ ɾʶȩ ɔǞƚżƚɯ ɯʕżǕ ɾǕŏɾב � φב	 
ϵב֏ ɾǕƚȘ
Փّȯ  ม ৈৈেভቶȯቶɞমՓȯ Ӵ ভჯȯȯ ჯȯɞჯɞȯ ჯɞɞমՓՓ ৌোোّȯՐȯ  ม	 ቶȯՐȯ Ӵ ჯȯȯՐՐ 
ّɞՓՐȯ  ม	 ቶɞՓՐȯӴ ჯɞɞՓՐՓՐ


ɾǕƚȘ ɾǕƚ żȩȘƇǞɾǞȩȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘɯ ŏɟƚ ǃǞʲƚȘ ųʿّ ] ّɞ � ؙ  ม	ቶ � ჯ؈ ჯȯ؈؈ 	ؙ  ቶ؈
Ӵ ჯ  ჯ؈ ჯȯ؈؈ ჯ؈

؈ّ ] ّȯ � ؛  ม	ቶ؈ � ჯ؈ ჯȯ ؛	  ቶ
Ӵ ჯ؈؈  ჯ؈ ჯȯ ჯ؈
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+ȩȘƇǞɾǞȩȘŏȀ 4ǞɯɾɟǞųʕɾǞȩȘɯ

vǀ ʶƚ ɔŏɟɾǞɾǞȩȘ ɾǕƚ ԝࡷƇǞȒƚȘɯǞȩȘɯ ǞȘɾȩ ɾʶȩ ɔǞƚżƚɯ ɯʕżǕ ɾǕŏɾב � φב	 
ϵב֏ ɾǕƚȘ
Փّȯ  ม ৈৈেভቶȯቶɞমՓȯ Ӵ ভჯȯȯ ჯȯɞჯɞȯ ჯɞɞমՓՓ ৌোোّȯՐȯ  ม	 ቶȯՐȯ Ӵ ჯȯȯՐՐ 
ّɞՓՐȯ  ม	 ቶɞՓՐȯӴ ჯɞɞՓՐՓՐ


ɾǕƚȘ ɾǕƚ żȩȘƇǞɾǞȩȘŏȀ ƇǞɯɾɟǞųʕɾǞȩȘɯ ŏɟƚ ǃǞʲƚȘ ųʿّ ] ّɞ � ؙ  ม	ቶ � ჯ؈ ჯȯ؈؈ 	ؙ  ቶ؈
Ӵ ჯ  ჯ؈ ჯȯ؈؈ ჯ؈

؈ّ ] ّȯ � ؛  ม	ቶ؈ � ჯ؈ ჯȯ ؛	  ቶ
Ӵ ჯ؈؈  ჯ؈ ჯȯ ჯ؈
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bŏʕɯɯǞŏȘ Úɟȩżƚɯɯƚɯ

_ɟȩȒ ëǕʕȒʶŏ ʿࡈ

� ɑɛȧżƙɫɫבࡌ � \Ԏ 	ԣ
  ԣ ୮ ԉ ࡌ^ ǝɫ ɫŏǝƆ ɺȧ ųƙ ŏ `ŏʑɫɫǝŏȗ ɑɛȧżƙɫɫ
ǝƿ ŏǿǿ ɑȧɫɫǝųǿƙ ˛ȗǝɺƙ Ɔǝȑƙȗɫǝȧȗŏǿ ʮƙżɺȧɛɫ ג � 	Ԩ֏ȯ Ԩ֏ɞ ��� Ԩ֏Փ
ࡌ֏
ƿȧɛ ƙʮƙɛʻ żȧǿǿƙżɺǝȧȗ ȧƿ ɺǝȑƙ ɑȧǝȗɺɫ ԣφ ԣϵ w  ԣ։ࡌ ŏȗƆ ƙʮƙɛʻ ɑȧɫǝɺǝʮƙ
ǝȗɺƙǂƙɛ ԝࡌ ǔŏʮƙ ŏ ȑʑǿɺǝʮŏɛǝŏɺƙ ȗȧɛȑŏǿ Ɔǝɫɺɛǝųʑɺǝȧȗࡒ

ëȩ ǀŏɟ ʶƚ Ǖŏʲƚ ȩȘȀʿ ȀȩȩǺƚƇ ŏɾ ƚʾŏȒɔȀƚɯ ȩǀ ɾǞȒƚ ɯƚɟǞƚɯ ʶǕƚɟƚ ԉ Ǟɯ ƇǞɯżƚɾƚ
ŏȘƇ ƚʲƚȘȀʿ ɯɔŏżƚɯ ॆ żȩȘɾǞǃʕȩʕɯࡈ Ǟɾ ɾʕɟȘɯ ȩʕɾ ɾǕǞȘǃɯ ǃƚɾ ŏ Ȁȩɾ Ȓȩɟƚ
ǞȘɾƚɟƚɯɾǞȘǃ ʶǕƚȘ ʶƚ ƚʾɔȀȩɟƚ ɾǕƚ żŏɯƚ ʶǕƚɟƚ ԉ Ǟɯ Ƈƚ˙ȘƚƇ ȩȘ ŏ żȧȗɺǝȗʑȧʑɫ
ɯɔŏżƚ ࡏǃࡏƚ R ȩɟ ɯȩȒƚ ɯʕųɯƚɾ ȩǀ Rࡏ
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bŏʕɯɯǞŏȘ Úɟȩżƚɯɯƚɯ

_ɟȩȒ ëǕʕȒʶŏ ʿࡈ

� ɑɛȧżƙɫɫבࡌ � \Ԏ 	ԣ
  ԣ ୮ ԉ ࡌ^ ǝɫ ɫŏǝƆ ɺȧ ųƙ ŏ `ŏʑɫɫǝŏȗ ɑɛȧżƙɫɫ
ǝƿ ŏǿǿ ɑȧɫɫǝųǿƙ ˛ȗǝɺƙ Ɔǝȑƙȗɫǝȧȗŏǿ ʮƙżɺȧɛɫ ג � 	Ԩ֏ȯ Ԩ֏ɞ ��� Ԩ֏Փ
ࡌ֏
ƿȧɛ ƙʮƙɛʻ żȧǿǿƙżɺǝȧȗ ȧƿ ɺǝȑƙ ɑȧǝȗɺɫ ԣφ ԣϵ w  ԣ։ࡌ ŏȗƆ ƙʮƙɛʻ ɑȧɫǝɺǝʮƙ
ǝȗɺƙǂƙɛ ԝࡌ ǔŏʮƙ ŏ ȑʑǿɺǝʮŏɛǝŏɺƙ ȗȧɛȑŏǿ Ɔǝɫɺɛǝųʑɺǝȧȗࡒ

ëȩ ǀŏɟ ʶƚ Ǖŏʲƚ ȩȘȀʿ ȀȩȩǺƚƇ ŏɾ ƚʾŏȒɔȀƚɯ ȩǀ ɾǞȒƚ ɯƚɟǞƚɯ ʶǕƚɟƚ ԉ Ǟɯ ƇǞɯżƚɾƚ
ŏȘƇ ƚʲƚȘȀʿ ɯɔŏżƚɯ ॆ żȩȘɾǞǃʕȩʕɯࡈ Ǟɾ ɾʕɟȘɯ ȩʕɾ ɾǕǞȘǃɯ ǃƚɾ ŏ Ȁȩɾ Ȓȩɟƚ
ǞȘɾƚɟƚɯɾǞȘǃ ʶǕƚȘ ʶƚ ƚʾɔȀȩɟƚ ɾǕƚ żŏɯƚ ʶǕƚɟƚ ԉ Ǟɯ Ƈƚ˙ȘƚƇ ȩȘ ŏ żȧȗɺǝȗʑȧʑɫ
ɯɔŏżƚ ࡏǃࡏƚ R ȩɟ ɯȩȒƚ ɯʕųɯƚɾ ȩǀ Rࡏ

ߤ



bŏʕɯɯǞŏȘ Úɟȩżƚɯɯ áƚǃɟƚɯɯǞȩȘ



ÚŏɟŏȒƚɾƚɟǞˌǞȘǃ ŏ bŏʕɯɯǞŏȘ Úɟȩżƚɯɯ

vȒŏǃǞȘƚ ʶƚ Ǖŏʲƚ ŏ bŏʕɯɯǞŏȘ ɔɟȩżƚɯɯ Ƈƚ˙ȘƚƇ ɯʕżǕ ɾǕŏɾב � \Ԏ 	ԣ
  ԣ ୮ <� ࡈ^<�

ࡄ Ħƚ Șȩʶ Ǖŏʲƚ ŏȘ ʕȘżȩʕȘɾŏųȀʿ ǞȘ˙ȘǞɾƚ ɯƚɾ ȩǀ ɔȩɯɯǞųȀƚ ԣ࢈ɯ ŏȘƇ Ԏ 	ԣ
ɯࡏ
ࡄ Ħƚ ʶǞȀȀ ȩȘȀʿ Ǖŏʲƚ ŏ ɯȒŏȀȀ ˙ȘǞɾƚ ȘʕȒųƚɟ ȩǀ ȩųɯƚɟʲŏɾǞȩȘɯԎ 	ԣφ
 w  Ԏ 	ԣ։
 ʶǞɾǕ ʶǕǞżǕ ɾȩ ɯŏʿ ɯȩȒƚɾǕǞȘǃ ʕɯƚǀʕȀ ŏųȩʕɾ ɾǕǞɯ
ǞȘ˙ȘǞɾƚ ƇǞȒƚȘɯǞȩȘŏȀ ɔɟȩżƚɯɯࡏ

ࡄ ÷Ǖƚ ʕȘżȩȘɯɾɟŏǞȘƚƇ żȩʲŏɟǞŏȘżƚ ȒŏɾɟǞʾ ǀȩɟ ɾǕƚ ȩųɯƚɟʲƚƇ Ƈŏɾŏ żŏȘ Ǖŏʲƚ
ʕɔ ɾȩ ԝ	ԝ � �
�� ʕȘǞɛʕƚ ʲŏȀʕƚɯ

ࡄ �ƚżƚɯɯŏɟʿ ɾȩ ȒŏǺƚ ɯȩȒƚ ɯǞȒɔȀǞǀʿǞȘǃ ŏɯɯʕȒɔɾǞȩȘɯࡇ

ࡄ ëɾŏɾǞȩȘŏɟǞɾʿ

ࡄ ëǞȒɔȀƚ ɔŏɟŏȒƚɾƚɟǞˌŏɾǞȩȘ ȩǀ ဋ

ߥ



ÚŏɟŏȒƚɾƚɟǞˌǞȘǃ ŏ bŏʕɯɯǞŏȘ Úɟȩżƚɯɯ

vȒŏǃǞȘƚ ʶƚ Ǖŏʲƚ ŏ bŏʕɯɯǞŏȘ ɔɟȩżƚɯɯ Ƈƚ˙ȘƚƇ ɯʕżǕ ɾǕŏɾב � \Ԏ 	ԣ
  ԣ ୮ <� ࡈ^<�
ࡄ Ħƚ Șȩʶ Ǖŏʲƚ ŏȘ ʕȘżȩʕȘɾŏųȀʿ ǞȘ˙ȘǞɾƚ ɯƚɾ ȩǀ ɔȩɯɯǞųȀƚ ԣ࢈ɯ ŏȘƇ Ԏ 	ԣ
ɯࡏ

ࡄ Ħƚ ʶǞȀȀ ȩȘȀʿ Ǖŏʲƚ ŏ ɯȒŏȀȀ ˙ȘǞɾƚ ȘʕȒųƚɟ ȩǀ ȩųɯƚɟʲŏɾǞȩȘɯԎ 	ԣφ
 w  Ԏ 	ԣ։
 ʶǞɾǕ ʶǕǞżǕ ɾȩ ɯŏʿ ɯȩȒƚɾǕǞȘǃ ʕɯƚǀʕȀ ŏųȩʕɾ ɾǕǞɯ
ǞȘ˙ȘǞɾƚ ƇǞȒƚȘɯǞȩȘŏȀ ɔɟȩżƚɯɯࡏ

ࡄ ÷Ǖƚ ʕȘżȩȘɯɾɟŏǞȘƚƇ żȩʲŏɟǞŏȘżƚ ȒŏɾɟǞʾ ǀȩɟ ɾǕƚ ȩųɯƚɟʲƚƇ Ƈŏɾŏ żŏȘ Ǖŏʲƚ
ʕɔ ɾȩ ԝ	ԝ � �
�� ʕȘǞɛʕƚ ʲŏȀʕƚɯ

ࡄ �ƚżƚɯɯŏɟʿ ɾȩ ȒŏǺƚ ɯȩȒƚ ɯǞȒɔȀǞǀʿǞȘǃ ŏɯɯʕȒɔɾǞȩȘɯࡇ

ࡄ ëɾŏɾǞȩȘŏɟǞɾʿ

ࡄ ëǞȒɔȀƚ ɔŏɟŏȒƚɾƚɟǞˌŏɾǞȩȘ ȩǀ ဋ

ߥ



ÚŏɟŏȒƚɾƚɟǞˌǞȘǃ ŏ bŏʕɯɯǞŏȘ Úɟȩżƚɯɯ

vȒŏǃǞȘƚ ʶƚ Ǖŏʲƚ ŏ bŏʕɯɯǞŏȘ ɔɟȩżƚɯɯ Ƈƚ˙ȘƚƇ ɯʕżǕ ɾǕŏɾב � \Ԏ 	ԣ
  ԣ ୮ <� ࡈ^<�
ࡄ Ħƚ Șȩʶ Ǖŏʲƚ ŏȘ ʕȘżȩʕȘɾŏųȀʿ ǞȘ˙ȘǞɾƚ ɯƚɾ ȩǀ ɔȩɯɯǞųȀƚ ԣ࢈ɯ ŏȘƇ Ԏ 	ԣ
ɯࡏ
ࡄ Ħƚ ʶǞȀȀ ȩȘȀʿ Ǖŏʲƚ ŏ ɯȒŏȀȀ ˙ȘǞɾƚ ȘʕȒųƚɟ ȩǀ ȩųɯƚɟʲŏɾǞȩȘɯԎ 	ԣφ
 w  Ԏ 	ԣ։
 ʶǞɾǕ ʶǕǞżǕ ɾȩ ɯŏʿ ɯȩȒƚɾǕǞȘǃ ʕɯƚǀʕȀ ŏųȩʕɾ ɾǕǞɯ
ǞȘ˙ȘǞɾƚ ƇǞȒƚȘɯǞȩȘŏȀ ɔɟȩżƚɯɯࡏ

ࡄ ÷Ǖƚ ʕȘżȩȘɯɾɟŏǞȘƚƇ żȩʲŏɟǞŏȘżƚ ȒŏɾɟǞʾ ǀȩɟ ɾǕƚ ȩųɯƚɟʲƚƇ Ƈŏɾŏ żŏȘ Ǖŏʲƚ
ʕɔ ɾȩ ԝ	ԝ � �
�� ʕȘǞɛʕƚ ʲŏȀʕƚɯ

ࡄ �ƚżƚɯɯŏɟʿ ɾȩ ȒŏǺƚ ɯȩȒƚ ɯǞȒɔȀǞǀʿǞȘǃ ŏɯɯʕȒɔɾǞȩȘɯࡇ

ࡄ ëɾŏɾǞȩȘŏɟǞɾʿ

ࡄ ëǞȒɔȀƚ ɔŏɟŏȒƚɾƚɟǞˌŏɾǞȩȘ ȩǀ ဋ

ߥ



ÚŏɟŏȒƚɾƚɟǞˌǞȘǃ ŏ bŏʕɯɯǞŏȘ Úɟȩżƚɯɯ

vȒŏǃǞȘƚ ʶƚ Ǖŏʲƚ ŏ bŏʕɯɯǞŏȘ ɔɟȩżƚɯɯ Ƈƚ˙ȘƚƇ ɯʕżǕ ɾǕŏɾב � \Ԏ 	ԣ
  ԣ ୮ <� ࡈ^<�
ࡄ Ħƚ Șȩʶ Ǖŏʲƚ ŏȘ ʕȘżȩʕȘɾŏųȀʿ ǞȘ˙ȘǞɾƚ ɯƚɾ ȩǀ ɔȩɯɯǞųȀƚ ԣ࢈ɯ ŏȘƇ Ԏ 	ԣ
ɯࡏ
ࡄ Ħƚ ʶǞȀȀ ȩȘȀʿ Ǖŏʲƚ ŏ ɯȒŏȀȀ ˙ȘǞɾƚ ȘʕȒųƚɟ ȩǀ ȩųɯƚɟʲŏɾǞȩȘɯԎ 	ԣφ
 w  Ԏ 	ԣ։
 ʶǞɾǕ ʶǕǞżǕ ɾȩ ɯŏʿ ɯȩȒƚɾǕǞȘǃ ʕɯƚǀʕȀ ŏųȩʕɾ ɾǕǞɯ
ǞȘ˙ȘǞɾƚ ƇǞȒƚȘɯǞȩȘŏȀ ɔɟȩżƚɯɯࡏ

ࡄ ÷Ǖƚ ʕȘżȩȘɯɾɟŏǞȘƚƇ żȩʲŏɟǞŏȘżƚ ȒŏɾɟǞʾ ǀȩɟ ɾǕƚ ȩųɯƚɟʲƚƇ Ƈŏɾŏ żŏȘ Ǖŏʲƚ
ʕɔ ɾȩ ԝ	ԝ � �
�� ʕȘǞɛʕƚ ʲŏȀʕƚɯ

ࡄ �ƚżƚɯɯŏɟʿ ɾȩ ȒŏǺƚ ɯȩȒƚ ɯǞȒɔȀǞǀʿǞȘǃ ŏɯɯʕȒɔɾǞȩȘɯࡇ

ࡄ ëɾŏɾǞȩȘŏɟǞɾʿ

ࡄ ëǞȒɔȀƚ ɔŏɟŏȒƚɾƚɟǞˌŏɾǞȩȘ ȩǀ ဋ

ߥ
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ÚŏɟŏȒƚɾƚɟǞˌǞȘǃ ŏ bŏʕɯɯǞŏȘ Úɟȩżƚɯɯ

vȒŏǃǞȘƚ ʶƚ Ǖŏʲƚ ŏ bŏʕɯɯǞŏȘ ɔɟȩżƚɯɯ Ƈƚ˙ȘƚƇ ɯʕżǕ ɾǕŏɾב � \Ԏ 	ԣ
  ԣ ୮ <� ࡈ^<�
ࡄ Ħƚ Șȩʶ Ǖŏʲƚ ŏȘ ʕȘżȩʕȘɾŏųȀʿ ǞȘ˙ȘǞɾƚ ɯƚɾ ȩǀ ɔȩɯɯǞųȀƚ ԣ࢈ɯ ŏȘƇ Ԏ 	ԣ
ɯࡏ
ࡄ Ħƚ ʶǞȀȀ ȩȘȀʿ Ǖŏʲƚ ŏ ɯȒŏȀȀ ˙ȘǞɾƚ ȘʕȒųƚɟ ȩǀ ȩųɯƚɟʲŏɾǞȩȘɯԎ 	ԣφ
 w  Ԏ 	ԣ։
 ʶǞɾǕ ʶǕǞżǕ ɾȩ ɯŏʿ ɯȩȒƚɾǕǞȘǃ ʕɯƚǀʕȀ ŏųȩʕɾ ɾǕǞɯ
ǞȘ˙ȘǞɾƚ ƇǞȒƚȘɯǞȩȘŏȀ ɔɟȩżƚɯɯࡏ

ࡄ ÷Ǖƚ ʕȘżȩȘɯɾɟŏǞȘƚƇ żȩʲŏɟǞŏȘżƚ ȒŏɾɟǞʾ ǀȩɟ ɾǕƚ ȩųɯƚɟʲƚƇ Ƈŏɾŏ żŏȘ Ǖŏʲƚ
ʕɔ ɾȩ ԝ	ԝ � �
�� ʕȘǞɛʕƚ ʲŏȀʕƚɯ

ࡄ �ƚżƚɯɯŏɟʿ ɾȩ ȒŏǺƚ ɯȩȒƚ ɯǞȒɔȀǞǀʿǞȘǃ ŏɯɯʕȒɔɾǞȩȘɯࡇ

ࡄ ëɾŏɾǞȩȘŏɟǞɾʿ

ࡄ ëǞȒɔȀƚ ɔŏɟŏȒƚɾƚɟǞˌŏɾǞȩȘ ȩǀ ဋ
ߥ
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+ȩʲŏɟǞŏȘżƚ _ʕȘżɾǞȩȘɯ

�ȩɟƚ ȩȘ ɾǕƚɯƚ Șƚʾɾ ʶƚƚǺࡈ ųʕɾ ǀȩɟ Șȩʶ ɯȩȒƚ ɯǞȒɔȀƚ ࡕ żȩȒȒȩȘ ƚʾŏȒɔȀƚɯ

CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚࡇဋ	Ԩ֏ Ԩ֏
 � ᅼϵ 2tT ि  ]ԣ  ԣ] ԛ ी
ëɛʕŏɟƚƇ CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚࡇဋ	Ԩ֏ Ԩ֏
 � ᅼϵ 2tT ि  	]ԣ  ԣ] ԛ 
ϵी
ÚȩʶƚɟƚƇ CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚ ԟ ୮ 	� ֏Ԩ	ဋࡇ<� Ԩ֏
 � ᅼϵ 2tT ि  	]ԣ  ԣ] ԛ 
ी

ߜߝ



+ȩʲŏɟǞŏȘżƚ _ʕȘżɾǞȩȘɯ

�ȩɟƚ ȩȘ ɾǕƚɯƚ Șƚʾɾ ʶƚƚǺࡈ ųʕɾ ǀȩɟ Șȩʶ ɯȩȒƚ ɯǞȒɔȀƚ ࡕ żȩȒȒȩȘ ƚʾŏȒɔȀƚɯ

CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚࡇဋ	Ԩ֏ Ԩ֏
 � ᅼϵ 2tT ि  ]ԣ  ԣ] ԛ ी

ëɛʕŏɟƚƇ CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚࡇဋ	Ԩ֏ Ԩ֏
 � ᅼϵ 2tT ि  	]ԣ  ԣ] ԛ 
ϵी
ÚȩʶƚɟƚƇ CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚ ԟ ୮ 	� ֏Ԩ	ဋࡇ<� Ԩ֏
 � ᅼϵ 2tT ि  	]ԣ  ԣ] ԛ 
ी

ߜߝ

Scale
dist .

P T

y
range



+ȩʲŏɟǞŏȘżƚ _ʕȘżɾǞȩȘɯ

�ȩɟƚ ȩȘ ɾǕƚɯƚ Șƚʾɾ ʶƚƚǺࡈ ųʕɾ ǀȩɟ Șȩʶ ɯȩȒƚ ɯǞȒɔȀƚ ࡕ żȩȒȒȩȘ ƚʾŏȒɔȀƚɯ

CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚࡇဋ	Ԩ֏ Ԩ֏
 � ᅼϵ 2tT ि  ]ԣ  ԣ] ԛ ी
ëɛʕŏɟƚƇ CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚࡇဋ	Ԩ֏ Ԩ֏
 � ᅼϵ 2tT ि  	]ԣ  ԣ] ԛ 
ϵी

ÚȩʶƚɟƚƇ CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚ ԟ ୮ 	� ֏Ԩ	ဋࡇ<� Ԩ֏
 � ᅼϵ 2tT ि  	]ԣ  ԣ] ԛ 
ी

ߜߝ



+ȩʲŏɟǞŏȘżƚ _ʕȘżɾǞȩȘɯ

�ȩɟƚ ȩȘ ɾǕƚɯƚ Șƚʾɾ ʶƚƚǺࡈ ųʕɾ ǀȩɟ Șȩʶ ɯȩȒƚ ɯǞȒɔȀƚ ࡕ żȩȒȒȩȘ ƚʾŏȒɔȀƚɯ

CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚࡇဋ	Ԩ֏ Ԩ֏
 � ᅼϵ 2tT ि  ]ԣ  ԣ] ԛ ी
ëɛʕŏɟƚƇ CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚࡇဋ	Ԩ֏ Ԩ֏
 � ᅼϵ 2tT ि  	]ԣ  ԣ] ԛ 
ϵी
ÚȩʶƚɟƚƇ CʾɔȩȘƚȘɾǞŏȀ +ȩʲŏɟǞŏȘżƚ ԟ ୮ 	� ֏Ԩ	ဋࡇ<� Ԩ֏
 � ᅼϵ 2tT ि  	]ԣ  ԣ] ԛ 
ी

ߜߝ



+ȩʲŏɟǞŏȘżƚ _ʕȘżɾǞȩȘ ࡷ +ȩɟɟƚȀŏɾǞȩȘ 4ƚżŏʿ
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+ȩɟɟƚȀŏɾǞȩȘ 4ƚżŏʿ ࡷ �áߝ
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