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$XWRPDW\ V YêVWXSHP
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± JUDPDWLN\ �QHWHUPLQiO\ �VWDUW� � WHUPLQiO\ � SUDYLGOD�
± &KRPVNpKR KLHUDUFKLH �GOH WYDUX SUDYLGHO�
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8VSR�iGDQRVW8VSR�iGDQRVW &KRPVNpKR&KRPVNpKR KLHUDUFKLHKLHUDUFKLH
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//� ⊇ //� ⊇ //� ⊇ //�

'RNRQFH YODVWQt SRGPQRåLQ\ �SR]G�ML��
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REHFQi SUDYLGOD ⊇ SUDYLGOD WYDUX α;β → αZβ

//� ⊇ //� �EH]NRQWH[WRYp MD]\N\ ]DKUQXMt UHJXOiUQt MD]\N\�

Ä;→Z� Z∈�91 ∪ 97� ³ ⊇ Ä;→Z<� ;→Z� <∈91� Z∈97 ³

//� ⊇ //� �NRQWH[WRYp MD]\N\ ]DKUQXMt EH]NRQWH[WRYp MD]\N\�
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SUREOpP V SUDYLGO\ WYDUX ;→λ

0XåHPH ] EH]NRQWH[WRYêFK JUDPDWLN Y\�DGLW SUDYLGOD ;→λ"
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1HY\SRXãW�MtFt EH]NRQWH[WRYp JUDPDWLN\1HY\SRXãW�MtFt EH]NRQWH[WRYp JUDPDWLN\

%H]NRQWH[WRYi JUDPDWLND * MH QHY\SRXãW�MtFt SUiY� WHKG\�
NG\å QHPi SUDYLGOD YH WYDUX ;→λ�

9�WD� .H NDåGp EH]NRQWH[WRYp JUDPDWLFH * H[LVWXMH
QHY\SRXãW�MtFt EH]NRQWH[WRYi JUDPDWLND *� WDNRYi� åH
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�SRþiWHþQt QHWHUPLQiO� VH QHY\VN\WXMH QD SUDYp VWUDQ�
åiGQpKR SUDYLGOD *� �WHG\ //� ⊇ //� ��
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*� 6→ �6� _ λ
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« DQHE� MDN VH ]EDYLW SUDYLGHO YH WYDUX ;→λ"

=iNODGQt P\ãOHQND�

� SUDYLGOR ;→λ VH SRXåtYi SUR Y\KR]HQt ; ]H VORYD
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6 → D6F _ $

$ → E$F _ λ

�� 1HMSUYH ]MLVWtPH QHWHUPLQiO\� NWHUp VH S�HSLVXMt QD λ�
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�� 8SUDYtPH SUDYLGOD�
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HNYLYDOHQWQt JUDPDWLND *µ� NWHUp REVDKXMH SRX]H SUDYLGOD
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/HYp �D SUDYp� OLQHiUQt JUDPDWLN\/HYp �D SUDYp� OLQHiUQt JUDPDWLN\

*UDPDWLN\ W\SX � QD]êYiPH WDNp SUDYp OLQHiUQt

�QHWHUPLQiO MH YåG\ YSUDYR��

2EGREQ� � JUDPDWLND * MH OHYi OLQHiUQt� MHVWOLåH Pi SRX]H
SUDYLGOD WYDUX ;→<Z� ;→Z� ;�<∈91� Z∈97
�QHWHUPLQiO MH YåG\ YOHYR��

9�WD� -D]\N\ JHQHURYDQp OHYRX OLQHiUQt JUDPDWLNRX MVRX
SUiY� UHJXOiUQt MD]\N\�
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± RWRþHQtP SUDYLGHO GRVWDQHPH SUDYRX OLQHiUQt JUDPDWLNX

;→<Z� ;→Z S�HYHGHPH QD ;→Z5<� ;→Z5

± ]tVNDQi JUDPDWLND JHQHUXMH MD]\N /5

± YtPH� åH UHJXOiUQt MD]\N\ MVRX X]DY�HQp QD UHYHU]L

WXGtå SURWRåH /5 MH UHJXOiUQt� MH L / � �/5 � 5� UHJXOiUQt

± WDNWR O]H ]tVNDW YãHFKQ\ UHJXOiUQt MD]\N\
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/LQHiUQt JUDPDWLN\ �D MD]\N\�/LQHiUQt JUDPDWLN\ �D MD]\N\�

0$åHPH OHY� D SUiY� OLQHiUQt SUDYLGOD SRXåtYDW QDMHGQRX"

'DOãt ]REHFQ�Qt � JUDPDWLND MH OLQHiUQt� MHVWOLåH Pi SRX]H
SUDYLGOD WYDUX ;→ X<Y� ;→ Z� ;�<∈91� X�Y�Z∈97
�QD SUDYp VWUDQ� YåG\ PD[LPiOQ� MHGHQ QHWHUPLQiO��

/LQHiUQt MD]\N\ MVRX SUiY� MD]\N\ JHQHURYDQp OLQHiUQtPL
JUDPDWLNDPL�
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OLQHiUQt SUDYLGOD O]H UR]ORåLW QD OHY� D SUDY� OLQHiUQt SUDYLGOD
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%H]NRQWH[WRYp JUDPDWLN\%H]NRQWH[WRYp JUDPDWLN\

SRX]H SUDYLGOD YH WYDUX ;→Z� ;∈91� Z∈�91 ∪ 97�
YHONê SUDNWLFNê Yê]QDP

± GHILQRYiQt V\QWD[H Y\ããtFK SURJUDPRYDFtFK MD]\N$

± NRQVWUXNFH NRPSLOiWRU$
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�,)�S�tND]! → LI �7HVW! WKHQ �3�tND]! HOVH �3�tND]!

�:+,/(�S�tND]! → ZKLOH �7HVW! GR �3�tND]!

�3�L�D]HQt! → �3URP�QQi! � �9êUD]!

%XGH QiV ]DMtPDW�

± MHGQR]QDþQRVW JUDPDWLN\ �NY$OL S�HNODGX�

± DQDOê]D SRPRFt ]iVREQtNRYêFK DXWRPDW$

± YODVWQRVWL %.* REHFQ�
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5HGXNRYDQp EH]NRQWH[WRYp JUDPDWLN\5HGXNRYDQp EH]NRQWH[WRYp JUDPDWLN\

5HGXNFH �JUDPDWLN\�  Y\�D]HQt ]E\WHþQRVWt

X NRQHþQêFK DXWRPDW$�

± GRVDåLWHOQp VWDY\� NWHUp QHMVRX HNYLYDOHQWQt

± UHGXNW XUþHQ MHGQR]QDþQ�

X EH]NRQWH[WRYêFK JUDPDWLN�
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