
LwUr ͢=3U3h O͢/3͢
**C[UClr l

ˑ˚͢/3͢ )hCO͢/3͢˓ˑ˓˖



2

/3*O h *C\U

3ĂĈ±ûþÆĂÆëĈ±½Öòëëñ½ñëĈÖÆëÆê±ĈÆþÖ±å½ñëĩÂÆë½Ö±åĝûčÆÂÆÖë½åčÖþÖëÏñþê±½ÖòëûĎ¼åÖ½±ÂÆ
êÆþ½±ÂñýčÆëñÔ±ĝ±ĂÖÂññ¼àÆĈñÂÆĖÆþÖĩ½±½ÖòëÖëÂÆûÆëÂÖÆëĈÆûñþû±þĈÆÂÆhÆÖÐLñÏþÆ̧

3ĂĈ±ÖëÏñþê±½ÖòëĂÆÂ±ÂÆÏñþê±þÆĂčêÖÂ±ĝëñûþÆĈÆëÂÆĂÆþ½ñêûåÆĈ±̧O±ÖëÏñþê±½Öòë
½ñëĈÆëÖÂ±ÆëÆĂĈ±ûþÆĂÆëĈ±½ÖòëëñÂÆ¼ÆĂÆþ½ñëĂÖÂÆþ±Â±½ñêñ½ñëĂÆàññþÆ½ñêÆëÂ±½Öòë
û±þ±ÖëĖÆþĂñþÆĂñÖëĖÆþĂñþÆĂûñĈÆë½Ö±åÆĂÆëþÆå±½Öòë½ñëå±ĈÆëÆë½Ö±̨½ñêûþ±ñĖÆëĈ±ÂÆ
±½½ÖñëÆĂÂÆhÆÖÐLñÏþÆĝëñĈÖÆëÆÆë½ñëĂÖÂÆþ±½ÖòëĂčĂñ¼àÆĈÖĖñĂû±þĈÖ½čå±þÆĂÂÆÖëĖÆþĂÖòę̈
ĂÖĈč±½Öòëĩë±ë½ÖÆþ±ñëÆ½ÆĂÖÂ±ÂÆĂ̧

3ĂĈ±ûþÆĂÆëĈ±½ÖòëûčÆÂÆ½ñëĈÆëÆþÂÆ½å±þ±½ÖñëÆĂÂÆûþñĝÆ½½ÖñëÆĂ±ÏčĈčþñÖë½åčĝÆëÂñ
ÂÆ½å±þ±½ÖñëÆĂ½ñëþÆĂûÆ½Ĉñ±å±ÖëĈÆë½ÖòëÂÆhÆÖÐLñÏþÆ̨½þÆÆë½Ö±ĂĝÆĜûÆ½Ĉ±ĈÖĖ±Ă½ñë
þÆĂûÆ½Ĉñ±ëÆÐñ½ÖñĂĝñûÆþ±½ÖñëÆĄ̆½ñëÂÖ½ÖñëÆĂÂÆåêÆþ½±Âñ̨þÆĂčåĈ±ÂñĂñûÆþ±ĈÖĖñĂĝ
ĂÖĈč±½Öòëĩë±ë½ÖÆþ±̨Ăčĩ½ÖÆë½Ö±ÂÆ½±ûÖĈ±ą̊ÂÖĂûñĂÖ½ÖñëÆĂÆĂûÆ½Øĩ½±Ăĝûþ²½ĈÖ½±ĂÂÆÐÆĂĈÖòë
ÂÆþÖÆĂÐñĂO̧ñĂåÆ½ĈñþÆĂëñÂÆ¼ÆëÂÆûñĂÖĈ±þčë±½ñëĩ±ëĢ±ÖëÂÆ¼ÖÂ±ÆëÆĂĈ±ĂÂÆ½å±þ±½ÖñëÆĂ
±ÏčĈčþņ̃

hÆÖÐLñÏþÆëñ±ĂčêÆëÖëÐčë±ñ¼åÖÐ±½ÖòëÂÆÂÖĖčåÐ±þûĎ¼åÖ½±êÆëĈÆÆåþÆĂčåĈ±ÂñÂÆå±þÆĖÖĂÖòë
ÂÆÆĂĈ±ĂÂÆ½å±þ±½ÖñëÆĂûþñĂûÆ½ĈÖĖ±Ăû±þ±þÆīÆà±þÆå±½ñëĈÆ½ÖêÖÆëĈñÂÆÆĖÆëĈñĂëñ
±ëĈÖ½Öû±ÂñĂļÖ¼ÖÆëĂÆÔ±ÆêûåÆ±ÂñÆåÂÆ¼ÖÂñ½čÖÂ±ÂñÆëå±ûþÆû±þ±½ÖòëÂÆå±ÖëÏñþê±½Öòë
ÂÆûþñëòĂĈÖ½ñ̨åñĂþÆĂčåĈ±ÂñĂþÆ±åÆĂûčÆÂÆëĖ±þÖ±þê±ĈÆþÖ±åêÆëĈÆÂÆê±ëÆþ±ûñĂÖĈÖĖ±ñ
ëÆÐ±ĈÖĖ±ȩþÆĖÖĂÖñëÆĂĝÆàÆêûåñĂÔÖûñĈÇĈÖ½ñĂÆĂĈ²ëĂčàÆĈñĂ±Öë½ÆþĈÖÂčê¼þÆĝ½ñëĈÖëÐÆë½Ö±Ă
ÏčÆþ±ÂÆå½ñëĈþñåÂÆhÆÖÐLñÏþÆ̧

hÆëÂÖêÖÆëĈñĂû±Ă±ÂñĂëñ±ĂÆÐčþ±ëþÆëÂÖêÖÆëĈñĂÏčĈčþñĂ̧



T3/C/ l͢
Or3hU rC¡ l͢
/3͢
h3U/CTC3Ur[

O±/ÖþÆ½½ÖòëčĈÖåÖĢ±±åÐčë±ĂêÆÂÖÂ±Ă±åĈÆþë±ĈÖĖ±ĂÂÆþÆëÂÖêÖÆëĈñÆëå±Ĉñê±ÂÆÂÆ½ÖĂÖñëÆĂ
ĩë±ë½ÖÆþ±Ą̆ñûÆþ±ĈÖĖ±ĂĝÂÆûå±ëÖĩ½±½Öòę̈±ĂØ½ñêñû±þ±ÆĖ±åč±þÆåþÆëÂÖêÖÆëĈñÂÆå=þčûñĝ
ÂÆĂčĂĩåÖ±åÆĂO̧±/ÖþÆ½½Öòë½ñëĂÖÂÆþ±ýčÆÆĂĈ±ĂêÆÂÖÂ±Ă±åĈÆþë±ĈÖĖ±ĂÂÆþÆëÂÖêÖÆëĈñ
ûþñûñþ½Öñë±ëÖëÏñþê±½Öòëĩë±ë½ÖÆþ±±ÂÖ½Öñë±åýčÆþÆĂčåĈ±ĎĈÖåĝ±ûþñûÖ±Â±û±þ±ÆĖ±åč±þÆå
þÆëÂÖêÖÆëĈñÂÆå=þčûñĝÂÆĂčĂĩåÖ±åÆĄ̆±ĂØ½ñêñû±þ±å±Ĉñê±ÂÆÂÆ½ÖĂÖñëÆĂûñþû±þĈÆÂÆ
åñĂčĂč±þÖñĂÂÆå±ÖëÏñþê±½Öòëĩë±ë½ÖÆþ±̧

˒̧͆ 3å3)Cr/ĂÆ½±å½čå±½ñêñÆåþÆĂčåĈ±ÂñÂÆÆĜûåñĈ±½Öòëê²ĂåñĂĂÖÐčÖÆëĈÆĂ½±ûØĈčåñĂÂÆ
å±½čÆëĈ±ÂÆþÆĂčåĈ±ÂñĂ½ñëĂñåÖÂ±Â±å̩±±êñþĈÖĢ±½ÖòëÂÆåÖëêñĖÖåÖĢ±Âñ̨ÆåÂÆĈÆþÖñþñĝ
þÆĂčåĈ±ÂñûñþÆë±àÆë±½ÖñëÆĂÂÆåÖëêñĖÖåÖĢ±ÂñĝêÆëñĂå±ÖêûčĈ±½ÖòëÂÆĂč¼ĖÆë½ÖñëÆĂ̧

˓̧͆ 3å3)Cr/ ̴¡3Ur lĂÆ½±å½čå±½ñêñÆåûñþ½ÆëĈ±àÆþÆĂčåĈ±ëĈÆÂÆÂÖĖÖÂÖþÆå3)Cr/ÂÆå
ÆàÆþ½Ö½ÖñÆëĈþÆÆåÖêûñþĈÆëÆĈñÂÆå±½ÖÏþ±ÂÆëÆÐñ½ÖñĂÂÆåÆàÆþ½Ö½Öņ̃

˔̧͆ 3åėñþâÖëÐ½±ûÖĈ±åñûÆþ±ĈÖĖñĂÆ½±å½čå±½ñêñå±Ăčê±å±ĂĂÖÐčÖÆëĈÆĂû±þĈÖÂ±ĂÂÆåÆĂĈ±Âñ
ÂÆĂÖĈč±½Öòëĩë±ë½ÖÆþ±½ñëĂñåÖÂ±Âñ̩ÆĜÖĂĈÆë½Ö±Ăĝ ½åÖÆëĈÆĂͭÂÆčÂñþÆĂ̺ÂÆčÂñþÆĂ
½ñêÆþ½Ö±åÆĂĝñĈþ±Ă½čÆëĈ±Ă±½ñ¼þ±þ̨±½ĈÖĖñĂûñþÖêûčÆĂĈñĂ½ñþþÖÆëĈÆĄ̆ñĈþñĂ±½ĈÖĖñĂ
ĩë±ë½ÖÆþñĂ½ñþþÖÆëĈÆĄ̆ĂÖëĈÆëÆþÆë½čÆëĈ±Æå½þÇÂÖĈñ½ñë½ÆÂÖÂñ±OÆ±ë¼Öñl̨̧O̧̨ ĝñĈþñĂ
±½ĈÖĖñĂ½ñþþÖÆëĈÆĄ̻̆êÆëñĂå±ĂĂÖÐčÖÆëĈÆĂû±þĈÖÂ±Ă±̩½þÆÆÂñþÆĂ½ñêÆþ½Ö±åÆĂĝñĈþ±Ă½čÆëĈ±Ă
±û±Ð±þ̨û±ĂÖĖñĂûñþÖêûčÆĂĈñĂ½ñþþÖÆëĈÆĄ̆ñĈþñĂû±ĂÖĖñĂ½ñþþÖÆëĈÆĂĝû±ĂÖĖñĂûñþ½ñëĈþ±ĈñĂ
½ñë½åÖÆëĈÆĂ̧

˕̧͆ O±/ÆčÂ±<Öë±ë½ÖÆþ±UÆĈ±ĂÆ½±å½čå±½ñêñå±Ăčê±ÂÆåñĂe±ĂÖĖñĂ<Öë±ë½ÖÆþñĂ½ñþþÖÆëĈÆĂ
ĝëñ½ñþþÖÆëĈÆĂêÆëñĂÆåÆÏÆ½ĈÖĖñĝñĈþñĂ±½ĈÖĖñĂåØýčÖÂñĂÆýčÖĖ±åÆëĈÆĂ̧

˖̧͆ 3å<åčàñÂÆ½±à±åÖ¼þÆëÆĈñÂÆĂč¼ĖÆë½ÖñëÆĂĂÆ½±å½čå±½ñêñå±Ăčê±ÂÆåÆÏÆ½ĈÖĖñ
ÐÆëÆþ±ÂñûñþÆĜûåñĈ±½ÖòëÆÖëĖÆþĂÖòëê²Ăå±ĂĂč¼ĖÆë½ÖñëÆĂ̧
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EU/C*3

Η )ÖÆëĖÆëÖÂ±͢ûñþ͢û±þĈÆ͢ÂÆ͢å±͢
eþÆĂÖÂÆëĈ±̨͢lþ±̧͢CĂ±¼Æå͢hÆÖÐ̧

Η hÆÖÐ͢LñÏþÆ͢Ôñĝ
Η 3å͢±ðñ͢Æë͢¼þÆĖÆ͢ĝ͢Â±ĈñĂ͢
ĩë±ë½ÖÆþñĂ͢˓ˑ˓˕͢

Η 3Ėñåč½Öòë͢ÂÆ͢å±͢±½½Öòë͢hL<͢ĝ͢
þÆĈþÖ¼č½Öòë͢±å͢±½½ÖñëÖĂĈ±

Η ¡ÖĂÖòë͢ÆĂĈþ±ĈÇÐÖ½±
Η hčÆÐñĂ͢ĝ͢ûþÆÐčëĈ±Ă
Η ¡ñĈ±½ÖñëÆĂ
Η *å±čĂčþ±



wëÖĖÆþĂ±åÖĢÖëÐ͢
Ă½ÖÆë½Æ͢
ĈÔ±Ĉ͢ê±ĈĈÆþĂ

¢Æ͢čëåÆ±ĂÔ͢
±½½ÆĂĂ͢Ĉñ͢
¼ÆĈĈÆþ͢ÔÆ±åĈÔ̧

¢ÆĈþ±ëĂÏñþêĈÔÆ
ûþÆĂÆëĈ±ëÂ͢ÏčĈčþÆ͢
ñÏÔÆ±åĈÔ̧

¢ÆĂč½½ÆÆÂėÔÆë
ėÆÖêûþñĖÆ
ûÆñûåÆ͔ĂåÖĖÆĂ
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Η hÆÖÐ͢LñÏþÆ͢Ôñĝ
Η 3å͢±ðñ͢Æë͢¼þÆĖÆ͢ĝ͢Â±ĈñĂ͢ĩë±ë½ÖÆþñĂ͢˓ˑ˓˕͢
Η 3Ėñåč½Öòë͢ÂÆ͢å±͢±½½Öòë͢hL<͢ĝ͢þÆĈþÖ¼č½Öòë͢±å͢±½½ÖñëÖĂĈ±
Η ¡ÖĂÖòë͢ÆĂĈþ±ĈÇÐÖ½±
Η hčÆÐñĂ͢ĝ͢ûþÆÐčëĈ±Ă
Η ¡ñĈ±½ÖñëÆĂ



/Æ͢ûþÆĖÆë½Öòë
ĝ͢Æå͢¼ÖÆëÆĂĈ±þ

͢å±Ă͢ĂÖĈč±½ÖñëÆĂ
ê²Ă͢½þØĈÖ½±Ă

*ñëĂčêÖÂñþ
TÇÂÖ½ñĂ

ĝ͢Ï±þê±½ÇčĈÖ½ñĂAñĂûÖĈ±å

þÆ±Ă͢ĈÆþ±ûÇčĈÖ½±Ă̩͢*ñêûåÆêÆëĈñĂ͢
±åÖêÆëĈÖ½ÖñĂ̴͢͢[hO̴͢͢/Æþê±ĈñåñÐØ±͢
̴͢/ÆĂòþÂÆëÆĂ͢êčĂ½čåñÆĂýčÆåÇĈÖ½ñĂ

3ĂûÆ½Ö±åÖÂ±Â͢ĈÆ½ëñåòÐÖ½±̩ ë͢ĈÖ¼ÖòĈÖ½ñĂ̴͢͢
CëĝÆ½Ĉ±¼åÆĂ̴͢͢OÖñĩåÖĢ±ÂñĂ͢
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) l / l͢3U͢*C3U*C

l[Ow*C[U3l͢3l3U*C O3le h ͢* / ͢T[T3Ur[͢/3͢O ͢¡C/



O±͢ĈÆ½ëñåñÐØ±͢ĝ͢å±͢½ÖÆë½Ö±͢Ăñë͢åñĂ͢
ÆàÆĂ͢Ĉþ±ëĂĖÆþĂ±åÆĂ͢ýčÆ͢ÖêûčåĂ±ë͢
Æå͢½þÆ½ÖêÖÆëĈñ͢ÂÆ͢ëčÆĂĈþñ͢
ûñþĈÏñåÖñ͢ĝ͢½±û±½ÖÂ±ÂÆĂ͢
ÖëÂčĂĈþÖ±åÆĂ͢ÆĂûÆ½Ö±åÖĢ±Â±Ą̆͢
ûÆþêÖĈÖÇëÂñëñĂ͢ÂÆĂ±þþñåå±þ͢
Ăñåč½ÖñëÆĂ͢Æë͢Ă±åčÂ͢
ÂÖÏÆþÆë½Ö±Â±Ă̧

CUU[¡ *C\U͢3U͢
r3*U[O[=E ͢CU/wlrhC O͢

3le3*C OC­ /

CUU[¡ *C\U͢3U͢
eh[/w*r[͢¨͢T h*

CU¨3*r )O3l͢¨͢OC[<COC­ /[l
)3r͆O *r TC*[l

l3TCl[OC/[l̨͢¨͢=3O3l͢3Ur3h O3l
e[/w**C\U͢/3͢)C[O\=C*[l͢¨͢

¡ *wU l

Txl*wO[3͆lgw3O4rC*[
/3hT r[O[=E

[hO
<[hr4͢eA hT
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1

/ÆĂÂÆ͢Ô±½Æ͢½±ĂÖ͢˒ˑˑ͢±ðñĄ̆͢½ñêûþñêÆĈÖÂñĂ͢
ĂÖÆêûþÆ͢½ñë͢å±͢CëëñĖ±½Öòë

Uw3lrh l͢
<[hr O3­ l



eh3l3Ur3l͢3U͢

ͭ˘eˑ El3l

l3/3l͢*[T3h*C O3l*3Urh[͢O[=ElrC*[˒

*3Urh[l͢/3͢/3l hh[OO[͢¨͢eh[/w**C\U˕

˙̇
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3Ăû±ð±
˕˒Γ

hÆĂĈñ͢ÂÆ͢
3čþñû±
˕˙Γ

ĂÖ±̆͢Γ
hÆĂĈñ͢ÂÆå͢
TčëÂñ̞͢Γ

wëÖĖÆþĂ±åÖĢ±þ͢Ăñåč½ÖñëÆĂ͢ÆĂÆë½Ö±åÆĂ͢ÂÆ͢
Ă±åčÂ͢±å͢ê²ĜÖêñ͢ÂÆ͢ûÆþĂñë±Ă͢Æë͢Æå͢ê²ĜÖêñ͢
ÂÆ͢êÆþ½±ÂñĂ

3le Z ͢e͆[hrw= O͢<͆h U*C ͈͢lw3*C ͢h͆3CU[͢wUC/[͈͢)4O=C* ͈͢e[O[UC ͈͢h3ex)OC* ͢*A3*

Uw3lrh ͢
¡[* *C\U


