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æ��ƾƘǀŞƏ�ƱŚŝŻ�ƁŻřŵźě(Natural Language Processing)��

��

�ŹŵNLP�ƾƯŹřźƣ�ƾſŹźŝ�ŵŹƺƯ�źţƺǀĜƯŚĩ�ƹ�ŵřźƟř�Ʋǀŝ�ƍŚŞţŹř��ŵźǀĭ��ƾƬƇř�ƝŶƷ�ƾƿŚƳřƺţ��Ʊō�ƾƿŚƸƳ�ƹ�Źřźƣźŝ�ƍŚŞţŹř�ƱŚŝŻ�ƪŨƯ�ƾƳŚŝŻ�Śŝ�źţƺǀĜƯŚĩ�Śŝ�źŝŹŚĩ�Ʊŵźĩ
Ţſř�ƱŚŝŻ�ƱŚưƷ�ƶŝ�źţƺǀĜƯŚĩ�Ʊŵřŵ�ŲſŚě�ƹ�ƾƀǀƬĮƳř�ƽŹŚŤƠĭ�Śƿ�ƽŹŚŤƃƺƳ�ƍŚŞţŹř����

��

ƾƘǀŞƏ�ƱŚŝŻ�źĮƬǀƬŰţ(Natural Language Analyser)��ŜŞſ�ƶĩ�ƾţŚǀƬưƗ�ƾƯ�ŶưƸƠŝ� řŹ�šǈưū�źţƺǀĜƯŚĩ�ŵƺƃ�ƶƯŚƳźŝ�Ǝſƺţ��ƷƭŚŬƳř�ƾƿŚ�ƾƯ��ƶĩ�ŵƺƃ
ƾƯ�ƾƘǀŞƏ�ƱŚŝŻ�źĮƬǀƬŰţ�řŹ�ŚƸƳō�ƶƗƺưŬƯ�ŶƴƯŚƳ��Ţſř�ƾƬƇř�ƶƠƫŒƯ�ƶſ�ƽřŹřŵ�ƾƘǀŞƏ�ƱŚŝŻ�źĮƬǀƬŰţ�Ĩƿ���

æ�ƽƺƜƫ�ƪǀƬŰţ�(Lexical Analysis) 

ç�ƽƺŰƳ�ƪǀƬŰţ�(Syntactical Analysis) 

è�ƾƳŚƘƯ�ƪǀƬŰţ�(Semantic Analysis)��
��

ƽƺƜƫ�ƪǀƬŰţ��ƶƬưū�Ĩƿ�ƽƺƜƫ�ƪǀƬŰţ�Źŵ�šŚƜƫ�ƶŝ�ƮǀƀƤţ�šŚưƬĩ�Śƿ��ƾƯ�ƾƯ�ŵƺų�šŚưƬĩ�Żř�Ĩƿ�źƷ�ƹ�ŵƺƃ�ŶƳƺƃ�ƮǀƀƤţ�ŶƳƺƀě�Śƿ�ŶƳƺƄǀě��ƶƄƿŹ�ƶŝ�ŶƴƳřƺţ���
ƩŚŨƯ���

Going ��==> ��Go + ing,    Review� ==>� Re + view,  Understand ==> Under + stand 

ƽƺŰƳ�ƪǀƬŰţ�ƽźƯřźĭ���ƪǀƬŰţ�Ʋƿř�Źŵ�Ţưƀƣ�ƶŝ�ƶƬưū��ƮǀƀƤţ�ƾƿŚƷ�ƾƯ�ŚŝŻ�ƮƸƟ�Źŵ�ƶĩ�ŵƺƃƱ��źŧƺƯ��Ţſř��źƯř�Ʋƿř�ƽřźŝ��ƶĩ�Ţſř�ƽŹƺŤſŵ�ŶƗřƺƣ�ƶŝ�ŻŚǀƳ�
ŶưƸƠŝ�řŹ�šǈưū�ŶƗřƺƣ�Ʋƿř�Śŝ�ŶƳřƺŤŝ�źţƺǀĜƯŚĩ��ŶƳƺƃ�ƶưūźţ�ƹ�ƪƿŶŞţ��ƽŹƺŤſŵ�ŶƗřƺƣ�Ʋƿř�ƢŝŚƐƯ�šǈưū�ƾŤƀƿŚŝ�ƲƿřźŝŚƴŝ���

ƪǀƬŰţ�Ʋƿř�Źŵ�ƶƬưū�Ĩƿ�(S)Ţſř�ƵŶƃ�ƪǀĪƄţ�ƾƬƇř�ƂŴŝ�ƹŵ�Żř�ľŚſŚſř����
˺�� ƾưſř�šŹŚŞƗ�Noun Phrase = NP 

ç� ƾƬƘƟ�šŹŚŞƗ�Verb Phrase = VP 

ƾƯ�ƶƬưū�źƷ�ƲƿřźŝŚƴŝ�ŵƺƃ�Ƶŵřŵ�ƂƿŚưƳ�źƿŻ�šŹƺƈŝ�ŶƳřƺţ�S  NP,VP               

ƾƯ�ŵƺų�ƾưſř�šŹŚŞƗ�Ĩƿ�ŶƃŚŝ�ƵŶƃ�ƪǀĪƄţ�źƿŻ�ƂŴŝ�ƹŵ�Żř�ŶƳřƺţ���
æ� �ƹ�ƶƟŚƋř�Ɲƹźů�źƿŚưƋ�źǀƔƳ�ƵŶƴƴĩ�ƆŴƄƯ������DET��
ç� Ʈſř��Noun = N 
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ƲƿřźŝŚƴŝ��������NP  DET,N 

�ƲǀƴĤưƷ�ƹŶƃŚŝ�Ʈſř�Ĩƿ�ŚƸƴţ��ƾưſř�šŹŚŞƗ�Ĩƿ�Ţſř�ƲĪưƯ����NP  N 

ƾƯ�ƮƷ�ƾƬƘƟ�šŹŚŞƗ�ƾƬƇř�ƂŴŝ�ƹŵ�Żř�ŶƳřƺţ�æ��ƪƘƟ�ƹ�ç��ƾưſř�šŹŚŞƗ�ŶƃŚŝ�ƵŶƃ�ƪǀĪƄţ���� VP  V,NP 

ƾƯ�ơƺƟ�ŶƗřƺƣ�Żř��ŢųŹŵ�Śƿ�ƾŰƿźƄţ�Ƶĥřƹ�ŢųŹŵ�ŵŚŬƿř�ƹ�ƶƬưū�Ĩƿ�ƶƿżŬţ�ƽřźŝ�ƱřƺţparseƵŵŚƠŤſř��ưū�ƽƺŰƳ�ŹŚŤųŚſ�źĮƳŚǀŝ�ƶĩ�ŵźĩŢſř�ƶƬ���
��

ƩŚŨƯ���
A plane flew home = S 

��
ƪĪƃæç�æ��ƶƬưū�Ʀƿ�ƶƿżŬţ�ƽřźŝ�ŽŹŚě�ŢųŹŵ��

��

ƾƳŚƘƯ�ƪǀƬŰţ��šŹƺƇ�ƾƳŚƘƯ�ƪǀƬŰţ��Ʊō�ƽƹŹ�ƾŤƀƿŚŝ��Ŷƃ�ƶƿżŬţ�ƹ�ĨǀĪƠţ�ƽƺŰƳ�ƹ�ƽƺƜƫ�ƪǀƬŰţ�Ǝſƺţ�ƶƬưū�Ĩƿ�ƶĪƳō�Żř�žě���ƪưƗ�Ʋƿř�Ǝſƺţ�Śţ�ŵźǀĮŝ
ŶŝŚƿŹŵ�řŹ�Ʊō�ƽŚƴƘƯ�ŶƳřƺŤŝ�źţƺǀĜƯŚĩ��ř�ŹŚĩ�Ʋƿř�ƽřźŝƵŵŚƠŤſř�ƽŶƗřƺƣ�Ż�ƾƯ�ŵƺƃ����

��

ƩŚŨƯ���ƶƬưūA plane flew home�ŶƿźǀĮŝ�źƔƳ�Źŵ�řŹ���ƾƯ�ơƺƟ�ƶƬưū�ƮƸƟ�ƹ�ŮƿźƄţ�ƽřźŝ�ƾƳŚƘƯ�źĮƬǀƬŰţ�ƂƳřŵ�ƱżŴƯ�Źŵ�řŹ�źƿŻ�ŶƗřƺƣ�ŶƳřƺţ�ƂƳřŵ�ƵŚĮƿŚě��
ŶƃŚŝ�ƶŤƃřŵ�ŵƺų���

��

�ƵŶƗŚƣæ��ƆŴƄƯ�źĭř�ƵŶƴƴĩ�ƃŚŝ�ƵŶƯō�Ʈſř��Ʊō�Żř�ŶƘŝ�ƹ�ŶƃŚŝ�ƶƬưū�Ĩƿ�Ţưƀƣ�Ʋǀƫƹř�ƽřŢſř�ƪƗŚƟ�Ʈſř�Ʊō�ƵŚĮƳō��Ŷ���
�ƵŶƗŚƣç��ƾƯ�ŚƯ�ƶŝ�ƪƘƟ�Ʊō�ƵŚĮƳō��ŶƿŚǀŝ�ƪƗŚƟ�Żř�ŶƘŝ�ƾƬƘƟ�źĭř�ƾƯ�ƭŚŬƳř�řŹ�ƽŹŚĩ�ƶģ�ƪƗŚƟ�Ʊō�ƶĩ�Ŷƿƺĭ�ŶƷŵ���
�ƵŶƗŚƣè��Ţſř�ƩƺƘƠƯ�Ĩƿ�Ʈſř�Ʋƿř�ƵŚĮƳō��ŶƿŚǀŝ�ƪƘƟ�ƹ�ƪƗŚƟ�Żř�ŶƘŝ�Ŝǀţźţ�ƶŝ�ƾưſř�źĭř���
�ƲƿřźŝŚƴŝ�ƶƬưū�ŹŵA plane flew home����
ƵŶƗŚƣæ��planeŢſř�ƪƗŚƟ����
ƵŶƗŚƣç��Ţſř�Ƶŵźĩ�Żřƹźě�ŚưǀěřƺƷ���
ƵŶƗŚƣè��homeŢſř�ƩƺƘƠƯ����

�ƮŤƀǀſ�Ĩƿ��ƽřźŝ�ƾƬĩŹƺƐŝNLPƪĪƃ�ŶƴƳŚƯ�ƾƯřźĭŚƿŵ�ħƺƬŝ����æç�çŢſř�Źƺƈţ�ƪŝŚƣ����
��

��
ƪĪƃæç�ç���ƭřźĭŚƿŵ�ƥƺƬŝNLP 

��

ƶŤƨƳ�����ŵźŝŹŚĩ�ƲƿźŤưƸƯNLP�������ŢƿŵƹŶŰƯ�Żř�řŹ�źŝŹŚĩ�ƶĩ�Ţſř�Ʊō����ƾĭŶǀĤǀě�ƹ�ŚƷ���ǀĜƯŚĩ�ƽŚƸƳŚŝŻ�ƽŚƷ�ƾƯŵřŻō��ƽźţƺ��ŵŻŚſ���ƽźŝŹŚĩ�źĭř�ƩŚŨƯ�ƽřźŝ�ƈƈŴŤƯƾ����ƾºƬů�ƵřŹ
ƱŚŝŻ�Śŝ�ŚƯř�ŵŹřŵ�ƅŚų�ƶƫŐƀƯ�ƽřźŝ�ŵŹřŶƳ�ƾƳřŶƴģ�ƾƿŚƴƃō�ƽźţƺǀĜƯŚĩ�ƽŚƷ��ƮŤƀǀſ�Ĩƿ�NLPƾƯ��ŵŹƹōŹŵ�ƽźţƺǀĜƯŚĩ�ƶƯŚƳźŝ�Ĩƿ�šŹƺƈŝ�řŹ�ƪů�ƵřŹ�Ʊō�ŶƳřƺţ���

��
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ç�ſŚƴƃ�ƿŚ�ƾƺĮƫř(Pattern Recognition)��
�ŹŵPRŚƴƃ�ƹ�ƆǀŴƄţ�ƾƬƇř�ƝŶƷ�Ţſř�ƮŤƀǀſ�ƶŝ�ƽŵƹŹƹ�ƽŚƷƺĮƫř�ƾƿŚſ���ƶƴǀƯŻ�Źŵ�ƝƹźƘƯ�ŹŚǀƀŝ�ƩŚŨƯ�ĨƿƾſŚƴƃŻŚŝŢſř�źŤĩřŹŚĩ�ƆǀŴƄţ��ƺĮƫř����

źŤĩřŹŚĩ�ƆǀŴƄţ��Ƶŵřŵ�ƶƯŚƳźŝ�ƶŝ�ƽŵƹŹƹ�ƽŚƷƺĮƫř��źŤĩřŹŚĩ�ƆǀŴƄţ�ƮŤƀǀſ�Ĩƿ�Źŵ�ƾƯ�źƓŚƴŤƯ�źŤĩřŹŚĩ��ƽŵƹŹƹ�ƽŚƷƺĮƫř�Ʋƿř�ŽŚſř�źŝ�Śţ�ŵƺƃ��ƾƿŚſŚƴƃ�
ŵƺƃ���ƪƨƃæç�è�Ʋƿř�Żř�ƾƫŚŨƯ��ƱŚƄƳ�řŹ�ŵźŝŹŚƧ�ƾƯ�ŶƷŵ���

��
ƪĪƃæç�è���ƆǀŴƄţ�Żř�ƾƫŚŨƯ�ƾƿŚſŚƴƃ�ƹźŤƧřŹŚƧ��

��

ƾƯ�ƵŵŚſ�ŹƺƐŝ�ƶĩ�ŢƟźĭźƔƳŹŵ�Ĩƿ�ƹ�źƠƇ�žƿźţŚƯ�Ĩƿ�řŹ�ƽŵƹŹƹ�Ʊřƺţ 1 ƾƷŚǀſ�ƝźƘƯ�źƷƺū��ƹ�0�Ţſř�źƷƺū�Źƺƌů�ƭŶƗ�ƽŚƴƘƯ�ƶŝ��ƩƹŶū�Źŵæç�æ��
žƿźţŚƯ�êxê �ŻřĨƿ�ƹ�źƠƇ�źŤĩřŹŚĩ�ƽřźŝ��A��ƵŶƴƿŚưƳ�ƽƺĮƫř��ƱŚƄƳ�Ƶŵřŵ�ƵŶƃ�Ţſř���

��

0 0 1 0 0 
0 1 0 1 0 
1 0 0 0 1 
1 1 1 1 1 
1 0 0 0 1 

ƩƹŶūæç�æ��
��

Ŝǀţźţ�ƲǀưƷ�ƶŝƱŚƨƯř��ŵŚŬƿřžƿźţŚƯ���ƽŚƷêxê��ƮƷ�Ɲƹźů�źƿŚſ�ƽřźŝ�ŵŹřŵ�ŵƺūƹ� �� �ƶƳƺưƳ�ƽŚƷƺĮƫř� �ŵŚŬƿř�Żř�žěƽŵƹŹƹ�ƽƺĮƫř�źƷ��ƶƧ��Ĩƿ�ŜƫŚƣ�Źŵ
� �žƿźţŚƯêxêŚƸĪƿ�ƹ�źƠƇ�Żř�Ţſ�ƶƀƿŚƤƯ� ƵŶƴƿŚưƳ�ƽŚƷƺĮƫř� Śŝ��ƵŶƃƹ�Ţƃřŵ� řŹ�šƹŚƠţ�ƲƿźŤưĩ�ƶĩ�ƺĮƫř� źƷ� Śŝ��Ƶŵřŵ�ƆǀŴƄţ�Ɲƹźů�ƹ�ƺĮƫř�ƱřƺƴƘŝ���ƵŶƃ

ƶŤƟźĭźƔƳŹŵ�ƾƯ�ŵƺƃ���Żř�ƾƬƧ�ƽŚưƳ�ƲƿřƪĪƃ�Źŵ��ƮŤƀǀſæç�é�ƱŚƄƳ��Ƶŵřŵ�ƵŶƃ�Ţſř���
��

��
ƪĪƃæç�é���ƮŤƀǀſ�ƾƬƧ�ƽŚưƳƺĮƫř�ƾſŚƴƃŻŚŝ�ƵŵŚſ 

Ƃſźě��ƮŤƀǀſ�Ʋƿř�ƞƘƋ�ƶģ�Ư��ƾƿŚƷư�ƲƨŢſř��ƶŤƃřŵ���ŶƃŚŝƝźů�ƆǀŴƄţ�Źŵ�ľǈŨƯ�Oƹ��QŚƿ��n�ƹ�h�����
��

ƝźƏźŝ�ƽřźŝ�ƵřŹ�Ĩƿ�ƞƘƋ�ƶƐƤƳ�Ʋƿř�ƱŵƺưƳ��ƶŤŞƫř�ƽŶů�Śţ��šŚƗǈƏř�Żř�ƵŵŚƠŤſř��ƾŞƳŚū(Contextual Information)Ţſř����žƿźţŚƯ�ƶĩ�Ţſř�Ʊō�źĮƿŵ�ƁƹŹ
�ƶŝ�ƵŶƴƿŚưƳ�ƽƺĮƫřNƮǀƀƤţ�ƶǀůŚƳ���ŵřŶƘţ�žĜſ��ƵŶƃæưƃ�ƶǀůŚƳ�źƷ�Źŵ�ŚƷƁŹŚ�ŵƺƃ���Ʋƿř�ŵřŶƘţæƶƿřŹō�Źŵ�ŚƷ��ƽřNx1Ƶźǀųŷ���ƶŝ�ƮƷ�ƽŵƹŹƹ�ƽƺĮƫř�źƷ�žĜſ��ƵŶƃ

NƶƿřŹō� Śŝ� ƹ� ƵŶƃ�ƮǀƀƤţ� ƶǀůŚƳ���ƽŚƷNx1ƶƀƿŚƤƯ� ƵŶƴƿŚưƳ�ƽŚƷƺĮƫř� Żř��ŵƺƃ� ��źŤĩřŹŚĩ� ƱřƺƴƘŝ� �Ţƃřŵ� řŹ�šƹŚƠţ�ƲƿźŤưĩ� ƶĩ� ƵŶƴƿŚưƳ�ƽŚƷƺĮƫř� Żř� ƭřŶĩźƷ� Śŝ
ƆǀŴƄţ�Ƶŵřŵ�Ŷƴĩ�ƭǈƗř��ƵŶƃ��ƶŤŞƫř�N�ƶŝ�ƾŤƀƿŚŝƶƳƺĭ��śŚŴŤƳř�ƽř��ƽŚƸƀƿźţŚƯ�ƶĩ�ŵƺƃNx1�ŶƴƃŚŝ�źĮƿŶĪƿ�Żř�żƿŚưŤƯ�ľǈƯŚĩ�ƵŶƴƿŚưƳ�ƽŚƷƺĮƫř�Żř���ƽźĮƿŵ�ƽŚƸƃƹŹ

ƁƹŹ� źǀƔƳ� ƮƷ�ƾƠǀƇƺţ� ƽŚƷƾŰƿźƄţ� Śƿ�ƾƯ��ŵƺƃ� ƵŵŚƠŤſř� źŤĩřŹŚĩ�ƆǀŴƄţ� Źŵ� ŶƳřƺţ� �ƁƹŹ� Źŵ���ƶƿŹƺƟ� ƪƿŶŞţ� źǀƔƳ� ƅŚų� ƾţǈƿŶŞţ� Żř� ƾƠǀƇƺţ� ƽŚƷ
ƵŵŚƠŤſř�ƾƯ�ŵƺƃ���
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è��ƮŤƀǀſ�Şų�ƽŚƷƵź(Expert Systems)��
��

��

AI can have two purposes. One is to use the power of computers to augment human thinking, just as we use 
motors to augment human or horse power. 
Robotics and expert systems are major branches of that. The other is to use a computer's artificial 
intelligence to understand how humans think.  
 
In a humanoid way. If you test your programs not merely by what they can accomplish, but how they 
accomplish it, they you're really doing cognitive science; you're using AI to understand the human mind." - 
Herbert Simon 

��

ƵźŞų�ŵźƟ�Ĩƿ�ƂƳřŵ�Ʊŵźĩ�ƩŶƯ�ƽřźŝ�ƶĩ�Ţſř�ƾưŤƀǀſ��ƵźŞų�ƮŤƀǀſ�ƾůřźƏ��ƵŶƃ�Ţſř���ƽŹŚưƘƯƵźŞų�ƮŤƀǀſ�Ĩƿ��ŹŵƪĪƃæç�êƱŚƄƳ���Ƶŵřŵ�ƵŶƃ�Ţſř���
��

ƪĪƃ�æç�ê��ƱŚƄƳ�ƾƯ�ŶƷŵƵźŞų�ƮŤƀǀſ�źƷ�ƶĩ��Ţſř�źƿŻ�ƾƬƇř�ƽřżūř�ƽřŹřŵ����
æ� ƂƳřŵ�ƱżŴƯ�Śƿ�ƂƳřŵ�ƵŚĮƿŚě(Knowledge Base)���Ţſř�ƵźŞųŵźƟ�ƂƳřŵ�ƹ�šŚƗǈƏř�ƽƹŚů�ƶĩ�ƵźŞų�ƮŤƀǀſ�Żř�ƾƄŴŝ���
ç� ƽŹŚĩ�ƶƔƟŚů(Working Memory)���ŢƀƄƳ�Ĩƿ�ƾƏ�Źŵ�ƵŶƃ�ƶŗřŹř�ƢƿŚƤů�ƽƹŚů(Session) 

è� ũŚŤƴŤſř� ƭżǀƳŚĪƯ(Inference Engine)� ��ƵŶƳŻřŵźě�� Źŵ� ŵƺūƺƯ�ƂƳřŵ� ơŚŞƐƳř� ƪưƗ� ƶĩ� ƽřW.M� Śŝ�K.BƾƯ� ƭŚŬƳř� řŹ���řŹ� ƽŶƿŶū�ƂƳřŵ� Śţ� ŶƷŵ
ŵƺūƺŝŵŹƹō� 

��

ƩŚŨƯ��ŜǀƗ�ƵźŞų�ƮŤƀǀſ�Ĩƿ�ŶƿźǀĮŝźƔƳ�Źŵ�řŹ�ŹƺŤǀƳƺƯ�śŚƿ�ƪĪƃæç�ë�ƮŤƀǀſ�Ʋƿř�ƾƬƇř�ƽřżūř���Żř�ŶƴţŹŚŞƗ�ƵźŞų���
ƂƳřŵ�ƵŚĮƿŚě��ŚƸƳō�ƖƟŹ�ƾĮƳƺĮģ�ƹ�ŚƷŹƺŤǀƳƺƯ�Źŵ�ƞƬŤŴƯ�śƺǀƗ��ƞƬŤŴƯ�ƽŚƷŹƺŤǀƳƺƯ�ŵŹƺƯŹŵ�ƾţŚƗǈƏř�ƪƯŚƃ��
ƽŹŚĩ�ƶƔƟŚů��ƾƯ�ƵźŞų�ƮŤƀǀſ�ƶŝ�źŝŹŚĩ�ƶĩ�ƾţŚƗǈƏř�ƪƯŚƃ�ŶƷŵŚƷźŤĩřŹŚĩ�Źŵ�ũŚūƺƗř�źǀƔƳ�śƺǀƘƯ�ŹƺŤǀƳƺƯ�Ĩƿ�Źŵ�ŵƺūƺƯ�ƮŗǈƗ����

ũŚŤƴŤſř�ƭżǀƳŚĪƯ��ŢſŶŝ�šŚƗǈƏř�ŢƀƄƳ�Ĩƿ�Źŵ�ƵŶƯō��Ƃſźě�ƹ�ŲſŚě��ƂƳřŵ�ƵŚĮƿŚě�Źŵ�ŵƺūƺƯ�šŚƗǈƏř�ƹ�ƂƳřŵ�Śŝ�řŹ�ƢǀŞƐţ��ƾƯ��ƂƳřŵ��ƢǀŞƐţ�Ʋƿř�Żř�Śţ�ŶƷŵ
ƪƇŚůŶƿŶū��ŵƺƃ�ƱŚſƺƳ�ƾŝřźų�ƩŚưŤůř�ƾƤƟř�Śƿ�ƽŵƺưƗ�ŻŚſ����

��
��

��
Īƃƪæç�ê��ƵźŞų�ƮŤƀǀſ�Ĩƿ�ƽŹŚưƘƯ� �

��

��
��
��

��
ƪĪƃæç�ë��ŹƺŤǀƳƺƯ�śŚƿ�ŜǀƗ�ƵźŞų�ƮŤƀǀſ��

��

Ʋƿźưţ�ŚƷ���
Ʋƿźưţæç�æ��������ŢƄĮƳř�źŧř�ƆǀŴƄţ�źǀƔƳ�ƾƿŚƷŵźŝŹŚƧ�Źŵ�ƢǀƤŰţ��ƎŴŤſŵ�ƆǀŴƄţ������ƮǀƷŚºƠƯ�Żř�ƶºƳƺĮģ��šŚſŚƀºůř�ƆǀŴƄºţ�ƹ�ƵźºƸģ�ƾƿŚſŚƴƃƁƹŹ�ƹ���ƽŚºƷ

ƵŵŚƠŤſř��ƺĮƫř�ƾƿŚſŚƴƃ�ƾƯ�ŵƺƃ���
Ʋƿźưţæç�ç���ŹŚƧ�ƲƿƹŚƴƗ��������ƶƃƺĭ�ŚƸƴţ��ƲǀƄǀě�ŜƫŚƐƯ�Źŵ�ƵŶƃ�źƧŷ�ƽŚƷŵźŝ�������Ţſř�ƾƗƺƴƈƯ�ƁƺƷ�ƽŚƷŵźŝŹŚƧ�Żř�ƽř�����Żř�ƽźºĮƿŵ�ƽŚƷŵźŝŹŚƧ��ƾſŹźŝ�ƹ�ƢǀƤŰţ�Śŝ

ŶǀŝŚǀŝ�řŹ�ƾƗƺƴƈƯ�ƁƺƷ����
��

ŝ�ƲŤƀƳřŵ��šŹŚƸƯ�ƶƳŚƄƳǀźŤƄƿƲ�ƦģƺƧ�ŵŹƺƯ�Źŵ�ŚƷ�źţƿƲ�ŚƷŢſ����ƨſǇ�ġřƾ� 


