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È É!Ê!É^Ë¥Ì
Í�ÎsÏqÎJÐbÑ�Ò�ÓuÎsÔxÕ�ÑgÖ,Ïo×gØlÙ�ÑqÚiÛ^Ö�ÑqØlÓ£Û!ÑgÖ,ÓuÑqÜiÙbÐ�Î ÝXÑqÓBÞÓ4Ú�Ô�ÙTÝs×gÕYÙ�ÑqÔiÛ�×qÔiÍ�ÕYß�ÎJÙbØ�Ù�ÔiÝsØYÎG×qÛYÙbÔ�à�Ò�ÑqÒ�Ú�ÐT×gØlÙbÕPá�×qÛlÛ�ÚiØYÎGÍÙbÕlÛuß�Ù�àqß�àqØlÑoâ�ÕYß2Øl×gÕYÎqã2äzÔ2ÓuÑ�Ü�ÙbÐ�Î8ÝXÎJÐbÐ�Ú�ÐT×gØuÔ�ÎXÕPâ!ÑqØlå�ÕYßiÎ�à�ÎXÞÑqà�Øl×qÒ�ß�ÙTÝs×qÐª×gØlÎJ×¼ÝXÑoÏ�ÎsØlÎJÍ�Üxá�ÕYßiÎ�Ô�ÎXÕPâ!ÑqØlåæÙTÛ�×�ÛYÛYÚ�ÓuÎJÍ�ÕYÑ�ÜEÎÍ`Ù�ÏfÙ�Í`ÎGÍ�Ù�ÔxÕYÑk×¥ÔfÚ�Ó4ÜEÎJØ«ÑgÖEÝsÎsÐ�Ð�Û;ÑgÖ�ß�ÎXç�×qàqÑqÔE×gÐ�ÛYßi×qÒEÎkèvésê»ãªÊ^ÑqÓBÞÓ�ÚiÔ�Ù�ÝJ×oÕlÙbÑ�ÔiÛwÕYÑ8×gÔEÍæÖ�ØlÑqÓëÓuÑ�Ü�ÙbÐ�Îuß�Ñ�Û�ÕlÛ£ìîíæï¥ÛpðwÙ�Ô�ÎG×qÝpß�ÝXÎsÐ�Ð×gØlÎ¥ÛYÎsØlÏfÙ�ÝsÎJÍBÜfáu×{Üi×qÛYÎ¥Û�Õl×oÕlÙbÑ�ÔæìVñ�ò�ðªÐbÑ`Ýs×gÕYÎGÍ�×oÕªÕlß�Î¦ÝsÎsÔxÕYÎJØIÑqÖÕYßiÎ�ÝXÎsÐ�Ð»ã�Ì�ß�Î£â�ß�Ñ�ÐbÎuÜi×qÔiÍ`â�ÙTÍfÕYß�×=Ïo×gÙ�ÐT×gÜ�Ð�Î�Ö�Ñ�Ø ÓuÑqÜ�Ù�ÐbÎ£ÚEÛ�ÎJØlÛÙTÛBÍ�ÙbÏfÙTÍ`ÎJÍ�Ù�ÔxÕYÑ�×�ÛYÎXÕBÑgÖ¦ÝJ×gØlØYÙ�ÎsØpÛsó«ÛYÑqÓuÎXÕlÙbÓuÎJÛ4Ð�ÑxÑxÛ�ÎJÐbá�ÝJ×gÐ�ÐbÎGÍÝpßi×qÔ�Ô�ÎsÐTÛJã2ôwÎsÔ�ÎJØl×qÐbÐ�áqó^×�ÝJ×gØlØYÙ�ÎsØ4Ù�Û£ÛYÚ�Ü	Í`Ù�ÏxÙTÍ`ÎGÍ�Ù�ÔxÕYÑ�×�ÔfÚ�ÓBÞÜ�ÎsØkÑgÖIÝpßi×qÔ�Ô�ÎJÐ�Û¦Üfá�ÕlÙbÓuÎsÞRÍ`Ù�ÏfÙ�ÛYÙ�ÑqÔ�Ó4Ú�ÐbÕYÙ�Ò�ÐbÎsç`ÙbÔ�àEó�×gÔiÍ�Ýs×gÔ�ÜEÎÚiÛYÎJÍ�Üfá�Í`Ùbõ�ÎJØYÎJÔ�Õ�ÚiÛYÎsØpÛ!ÙbÔ�ÕYßE×oÕdÝXÎJÐbÐ»ãCñ^Ú�Õ�Ù�Ô�ÕYß�ÙTÛ�Òi×qÒEÎJØkìî×gÔiÍ×gÐ�Ð�ÕYß�ÎkØlÎXÖ�ÎJØYÎJÔiÝXÎGÛ^ÝsÙvÕlÎJÍið^â!Îw×�ÛYÛYÚ�ÓuÎ¥Õlßi×oÕ�ÕlÙbÓuÎkÍ`ÙbÏfÙTÛ�Ù�ÑqÔ�Ó�Ú�ÐbÞÕYÙ�Ò�Ð�ÎXç�ÙTÛBÔ�ÑgÕuÚiÛYÎJÍ�óª×qÔiÍ�ÚiÛYÎ�ÕYß�Î�â^Ñ�ØlÍ�ÝpßE×gÔ�Ô�ÎJÐ�×gÔiÍ�ÝJ×gØlØYÙ�ÎsØÙ�Ô�ÕlÎsØpÝpßi×gÔiàqÎJ×qÜ�Ð�áuÕYÑuÓuÎJ×gÔ8ÝJ×gØlØYÙ�ÎsØGãÉI×qÝpß�ÝpßE×gÔ�Ô�ÎJÐwÝJ×gÔ
ÛYÚ�Ò�Ò�ÑqØYÕ�×2Ýs×qÐbÐ»ã¯ö�ß�ÎJÔ°×2Ýpßi×gÔ�ÔiÎsÐ¥ÙTÛ×gÐ�Ð�ÑfÝJ×oÕlÎJÍ�ÕYÑ�×�ÝXÎsÐ�Ð^ìîñ�ò�ðLó�×£ÓuÑqÜ�Ù�ÐbÎ�ÚiÛ�ÎJØdÙ�Ô8ÕYßi×gÕ¦ÝXÎJÐbÐ;Ýs×qÔ�ÚEÛ�ÎÕYßE×oÕ�Ýpßi×qÔ�Ô�ÎsÐ»ã�÷¡Ýpßi×qÔ�Ô�ÎsÐdÝJ×gÔ©Û�Ù�Ó�ÚiÐvÕp×gÔ�ÎJÑqÚiÛYÐbá�ÜEÎ8ÚiÛYÎJÍ�ÜfáÓ�ÚiÐvÕlÙbÒ�Ð�Î�ñ�ò�ÛsóoÙbÖiÕlß�ÎsÙ�Ø;Í�Ù�Û�Õl×qÔiÝXÎGÛ;×qØYÎIÓBÑ�ØYÎIÕYßi×qÔ{Õlß�Î¦øBù�úiù�øBû`ø
üYý ûfþ ýBÿ ùTþ����gú�� ý ó�Ù»ã Î�ãbóiÕYß�Î�Í�Ù�Û�Õl×qÔiÝXÎ{ÙTÛdÎJÔ�ÑqÚiàqß8Û�ÚEÝpß�Õlßi×oÕ¥ÕYß�ÎJØYÎâ�Ù�ÐbÐ�Ü�Î�Ô�Ñ�ÙbÔxÕYÎJØ�Ö�ÎJØYÎJÔiÝXÎ�ã�Ì�ßiÙ�Û4ÓuÑfÍ�ÎsÐ!Ù�ÛBÛY×qÓuÎ�×qÛBÍ`ÙTÛYÝsÚiÛlÛ�ÎGÍÙ�Ô�è �=êI×qÔiÍ�ÙTÛkÙ�ÐbÐ�ÚiÛ�ÕYØp×oÕYÎGÍ�Ù�Ô��-Ù�àiãCé�ã	�iÑqØ ÎXç�×qÓBÒiÐbÎ�ó�ÙbÔ
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Øp×gÔ�à�Îqã³Ì�ß�Î�ÓBÙ�Ô�Ù�Ó�Ú�Ó Ò�ßfáfÛYÙTÝs×gÐkÍ`ÙTÛPÕp×gÔiÝsÎ�×gÖ�ÕYÎJØ�â�ßiÙ�Ýpß
ÕYß�ÎÛl×gÓuÎdÝpßi×gÔiÔ�ÎsÐ�ÝXÑqÚiÐ�ÍuÜ�ÎdÚiÛYÎJÍ�óxÙTÛI×gÔuÙ�ÓuÒEÑ�Ø�Õp×gÔxÕIÒi×qØl×qÓBÎsÕYÎJØCÖ�ÑqØÕYßiÎ�ÓuÑqÜ�Ù�Ð�Î�Ô�ÎsÕPâ^Ñ�ØYå¼Í`ÎJÛYÙ�àqÔæ×gÔEÍ8Ù�Û¦Ýs×qÐbÐ�ÎJÍ ÿ ùTþ����gú�� ýBüYý ûfþ ý ó�×qÛÛYß�Ñoâ�Ô©ÙbÔi�;Ù�àiãdé�ã°ïdÎJØYÎ ÿ ùTþ����gú�� ý�üYý ûfþ ý ó�ÚiÛ�ÚE×gÐ�Ðbá2ÎXç`Ò�ØlÎJÛlÛ�ÎGÍÙ�Ô�Ú�Ô�ÙbÕlÛkÑqÖIÔfÚ�Ó�Ü�ÎsØwÑgÖ!ÝXÎsÐ�ÐTÛsó�ÙTÛW��ã{Ì�ß�ÎBÙbÔxÕlÎsØYÖ�ÎsØlÎsÔiÝsÎ�Òi×gÕ�ÕYÎJØYÔÜ�ÎXÕPâ!ÎsÎsÔ¼×gÔfá£ÕPâ!ÑBÒi×gÙ�Ø�ÑgÖ«ÝXÎsÐ�ÐTÛ�ÑgÖ,Õlß�Î ÓuÑqÜ�Ù�Ð�ÎkÛYá`ÛPÕlÎsÓ�ÙTÛkj�ç`ÎJÍ×gÔEÍ4ÙTÛCÛYÒEÎGÝXÙljiÎJÍuÜfá�×nmponm Óu×gÕYØlÙvç�ógâ�ßiÎsØlÎAm�ÙTÛ«ÕYßiÎ�ÔxÚiÓ�Ü�ÎsØÑgÖ«Üi×�Û�Î Û�Õl×oÕlÙbÑ�ÔiÛJã

q r s q t u v w w w x y v w z s t u { x | | v w } v ~ x | }

1, 8 2,25 3, 8 4, 8 5, 8

6,15 7,18 8,52 9,77 10,28 11,13 12,15

14,15 15,36 16,57

19,10 20,13 21, 8

13,31
17,28 18,8

Distance  reuse
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�¥ÎJÒEÎJÔiÍ`Ù�Ô�à ÑqÔBÕYßiÎ�Óu×gç`ÙbÓ4Ú�Ó�ÔfÚ�Ó�Ü�ÎsØIÑgÖEÒ�Ñ�ÛlÛYÙbÜ�Ð�ÎdÛYÙbÓ4Ú�ÐvÕp×oÞÔ�ÎJÑqÚiÛ�Ýs×qÐbÐTÛ^ÙbÔ�×4ÝsÎsÐ�ÐîóxÕYßiÎkÍ�ÎsÓ£×gÔiÍ�ÑgÖ-ÝpßE×gÔ�Ô�ÎJÐ�ÛIÖ�ÑqØ�Ù�ÔiÍ`Ù�ÏfÙ�Í`ÚE×gÐÝXÎJÐbÐTÛk×gØlÎBÛYÎXÕGã	�¦Ú�ÎBÕYÑ�Ô�ÑqÔ�Þ»Ú�ÔiÙvÖ�Ñ�ØYÓëÍ`ÙTÛ�ÕYØlÙbÜ�Ú�ÕYÙ�ÑqÔ�ÑgÖIÜ�ÚEÛ�Ù�Ô�ÎJÛlÛ×gÔEÍ�Û�Ñ`ÝXÙT×gÐ!×qÝXÕYÙ�ÏxÙbÕYÙ�ÎJÛ4ÑoÏqÎJØ ÕYßiÎ�â�ß�Ñ�ÐbÎ�ØlÎsà�ÙbÑ�Ô�ÑgÖ�ÕYßiÎ�ÝXÎJÐbÐ�Ú�ÐT×gØÔ�ÎsÕPâ^Ñ�ØYå	óoÕlØl×��£Ý�Í�ÎsÔiÛYÙvÕPáu×gÔEÍBÝpßE×gÔ�Ô�ÎJÐiÍ`ÎJÓu×qÔiÍuÏo×gØlá{Ö�ØlÑqÓ.ÝXÎsÐ�ÐÕYÑ£ÝsÎsÐ�Ðîã«äzÔ��-Ù�àiã�é�ó`×���éXÞRÔ�Ñ`Í`Î¦ÓuÑ�Ü�ÙbÐ�ÎwÔ�ÎXÕPâ!ÑqØlå£Ù�Û�ÛYß�Ñoâ�Ô�ãCÌ�ß�ÎÝXÎJÐbÐ-ÔfÚ�Ó�Ü�ÎsØ¥×qÔiÍ8ÝXÑ�ØYØlÎJÛYÒ�ÑqÔiÍ`Ù�Ô�à£Ýpßi×qÔ�Ô�ÎsÐ-Í`ÎsÓ£×gÔEÍ¼Ù�Û�ÒiØYÙ�ÔxÕYÎJÍÙ�ÔiÛ�ÙTÍ`Î8Õlß�Î�ÝsÎsÐ�Ðîã¨Ì�ß�Î8ÕlØl×���Ý8Í`ÎsÓ£×gÔEÍ©Ù�Û£ÔiÑqÔ`ÞRÚ�Ô�ÙbÖ�ÑqØlÓ$â�ÙbÕYßÝXÎJÐbÐW��ßi×=ÏfÙ�Ô�à�Õlß�Î�ß�Ù�àqßiÎJÛ�Õ�ÕYØp×4��ÝæÍ�ÎsÓ£×gÔiÍ�ÑgÖ�
N
�Ýpßi×gÔ�ÔiÎsÐTÛsó×gÔEÍ�Ýpßi×qÔ�Ô�ÎJÐ,Í`ÎsÓ£×qÔiÍ�ÙTÛ�Ñ�Ô�Ðbá���Ö�Ñ�ØdÝXÎJÐbÐTÛkéqób�ió��uÎXÕlÝqãÌ�ß�Î�Ò�ØlÑqÜ�Ð�ÎsÓ ÑgÖ�Ýpßi×gÔ�ÔiÎsÐ�×gÐ�Ð�ÑfÝJ×oÕlÙbÑ�Ô4ÙTÛ«ÕYÑ{×�ÛYÛYÙ�àqÔ4ÝJ×gØlØYÙ�ÎsØpÛ-ÕYÑÝXÎJÐbÐTÛ¥ÛYÑ£Õlßi×oÕGó	×�Û�ÖV×gØw×qÛ¥ÒEÑxÛYÛYÙbÜiÐbÎ�óiÕlß�Î{ÕlØl×��£Ý�Í`ÎsÓ£×gÔEÍ¼Ö�ÑqØ¥ÕYß�ÎÝXÎJÐbÐ,Ù�Û�ÓuÎsÕJã^Ì�ßiÙ�Û¥Ù�Û�ÕlÑ£ÓuÙbÔ�Ù�ÓuÙl�JÎ ÕYßiÎ ÑoÏqÎsØp×gÐ�Ð	Øl×gÕYÎ ÑqÖ;Ü�Ð�Ñ`ÝpåqÎGÍÝs×qÐbÐTÛJóIâ�ß�ÎJØYÎ8×�Ýs×qÐbÐdÙTÛuÜ�Ð�Ñ`ÝpåqÎJÍ2â�ß�ÎJÔ�Õlß�Îæñ�ò2ÝJ×gÔ�Ô�ÑgÕ�×qÐbÐ�ÑgÞÝs×gÕYÎuÝpßi×gÔiÔ�ÎsÐ;ÕYÑ¼×�íæï¯â�ÙbÕYßiÙbÔ�ÙvÕGã4Ì�ß�ÎJØYÎu×gØlÎ{Õlß�ØlÎsÎ4ÕPáxÒ�ÎJÛwÑqÖÝs×qØYØlÙ�ÎsØ^×qÐbÐ�Ñ`Ýs×gÕYÙ�ÑqÔ�Û�ÕYØp×oÕlÎsà�ÙbÎGÛ¦è �oêRó�ìPéGð¥þ��K�4�»ùh���4�=�@���$�4�»ùh�oúEóiâ�ß�ÎJØYÎÍ`ÎJÒEÎJÔiÍ`Ù�Ô�à£ÑqÔ¼×gÔ�×oÞRÒ�ØYÙ�ÑqØlÙ�×=Ïo×gÙ�Ð�×qÜ�ÐbÎkÛ�Õl×oÕlÙ�ÝkÍ`ÎJÓ£×gÔiÍ�ÑgÖ«Í`Ùvõ	ÎsØYÞÎsÔxÕCÝXÎJÐbÐTÛ-ÕYß�Î�Ýs×qØYØlÙ�ÎJÛ,×qØYÎ!×qÛlÛ�Ù�àqÔiÎJÍ�è �gêRóiì���ð ÿ�� ú��gø4ùh���4�=�l���$�4�»ùh�oúEóâ�ß�ÎJØYÎ!Í`Ú�ÎªÕlÑ¦Ýpßi×qÔ�àqÎIÙbÔ�ÕYØp×4��ÝCÒi×gÕ�ÕYÎJØYÔ�â�ÙvÕlß{ÕYÙ�ÓuÎqó=Õlß�Î!ÝJ×gØlØYÙ�ÎsØÍ`ÎJÓu×qÔiÍ�Û ×gÕ Í�Ùvõ	ÎsØlÎsÔxÕ�ÝXÎJÐbÐTÛ Ýpßi×qÔ�àqÎuÍ`áfÔi×gÓuÙTÝs×qÐbÐ�áqó�×qÔiÍ�×�Ö�ØlÎsÎÝpßi×qÔ�Ô�ÎsÐiÙ�Ûª×qÐbÐ�Ñ`Ýs×gÕYÎJÍ�ÕYÑ{× ñ�òBØlÎ��xÚ�Ù�ØYÙ�Ô�àwÙvÕwè �oê»óx×gÔiÍ¼ìh�xða� ý�� ùh�8� ý
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Ì�ß�Î ÕYÑqÕl×qÐ�Üi×gÔEÍ`â�Ù�Í`ÕYßæÙ»ã Î�ãIÕlß�Î{ÔfÚ�Ó4ÜEÎJØ¥ÑgÖªÝJ×gØlØYÙ�ÎsØpÛ�×gØlÎkÕYß�ÎÜi×�Û�ÙTÝ�ÚiÔ�ÙvÕ£ÑqÖ¥ØYÎGÛ�Ñ�Ú�ØpÝXÎ�×qÐbÐ�Ñ`Ýs×gÕYÙ�ÑqÔ�ã�äRÕ£ÙTÛB×�ÛYÛYÚ�ÓuÎJÍ�ÕYßi×gÕuÕYß�ÎÝs×qØYØlÙ�ÎsØ!Ö�ØYÎ��xÚ�ÎsÔiÝsÙbÎGÛd×gØlÎ ÝXÑ�ÔiÛ�ÎGÝXÚ`ÕlÙbÏ�Î{×gÔiÍ�ÎJÏqÎsÔiÐbá�Û�Òi×�ÝXÎGÍ�ó�×gÔiÍÕYßiÎsØlÎXÖ�ÑqØlÎ¼ÝXÑqÚiÐ�Í�ÜEÎ¼ÎXç`Ò�ØlÎJÛlÛYÎJÍ�×�Û�­¯®°­�±�²¯³´o¶µ�­;óIâ�ÙbÕYß

³¸·¯��×gÔæÙ�ÔxÕYÎJàqÎsØGã¥Ì�ßfÚiÛ¥ÕYß�ÎJØYÎ4Ù�Ûw×gÔ�ÑqÔ�ÎsÞîÕlÑgÞRÑqÔ�Î{ÝsÑqØlØYÎGÛ�Ò�ÑqÔ`ÞÍ`ÎJÔiÝXÎæÜ�ÎXÕPâ!ÎsÎJÔi­
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Ú Ð+Û ÅdÙ�Û!Õlß�Î¦Ö�ØYÎ���ÚiÎsÔiÝsá�Û�ÎJÒi×gØp×oÕlÙbÑ�Ô�ØYÎ��xÚ�ÙbØlÎJÍ�ÕYÑu×=ÏqÑ�Ù�Í£Ù�ÔxÕYÎJØ�ÞÖ�ÎJØYÎJÔiÝXÎ�Ü�ÎXÕPâ!ÎsÎsÔ£×qÔxá{ÕPâ^Ñ Ýpßi×qÔ�Ô�ÎsÐTÛC×gÐ�Ð�ÑgÕ�ÕlÎJÍ�ÕYÑ ÝXÎJÐbÐbÑ,×gÔiÍÝsÎsÐ�Ð"Ü8ØYÎGÛ�Ò�ÎJÝXÕYÙ�ÏqÎsÐ�áqã{ï¥ÎsØlÎqó«é�ÒÉÑfÒÝm$×gÔiÍ�é�ÒiÜ�ÒÉm�ãö�Î�â�ÙbÐ�Ð Í`ÎsÔ�ÑqÕYÎ�ÕYß�ÙTÛ�mÞoªm ÝsÑqÔiÛ�ÕYØp×gÙ�ÔxÕ�Ó£×oÕYØlÙbç	ów×gÐTÛ�ÑÝJ×gÐ�ÐbÎGÍ�ÝsÑqÓuÒi×gÕYÙ�Ü�ÙbÐ�ÙbÕPá�Ó£×oÕlØYÙbç�è+
GêRó�Üfá�ß�ãIäRÕdÙTÛ�Ð�Ùbå�ÎsÐ�á�Õlßi×oÕ
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Ì�ßxÚEÛsó�ÕYßiÎBÝpßi×qÔ�Ô�ÎJÐ«×�ÛYÛYÙ�àqÔ�ÓuÎsÔxÕ¥ÒiØYÑ�Ü�ÐbÎJÓ®Ù�ÛkÛYÒEÎGÝXÙljiÎJÍ�Üxá8×ÕYØlÙ�Ò�ÐbÎ{ì�Ä�»AÕà»�ßBðLã��¥ÎJÒEÎJÔiÍ`Ù�Ô�à ÑqÔBÕlß�Î�Ïo×gÐ�Ú�ÎJÛCÑqÖ Ú Ð+Û�ÕYß�ÎJØYÎd×qØYÎÓuÑqØlÎ ÝXÑqÓuÓuÑqÔiÐbá�ÚEÛ�ÎGÍ�ÕlÎsØlÓuÛdÐbÙ�åqÎ�ó
éqã�á0���$â)�gúiú ý ���$�oúiþ�� ü �gù�úb�	â�ß�ÎJÔ Ú Ð�Û�® é�ó`ÓBÎG×gÔ�Ù�Ô�à4ÕYßi×gÕ�ÕYß�ÎÛl×gÓuÎ�Ö�ØlÎ��xÚ�ÎJÔiÝXáuÝs×qÔ£Ô�ÑgÕ!ÜEÎw×qÛlÛ�Ù�àqÔ�ÎGÍ4ÕYÑ4ÝsÎsØYÕl×qÙbÔ£Òi×qÙbØpÛCÑqÖÝsÎsÐ�Ð�Û�ÛYÙbÓ4Ú�ÐbÕl×gÔiÎsÑqÚEÛ�Ð�áqã
�`ãfã ÿ3ä �N� ý úb�	�$â)�gúiú ý �A�$�oú�þ�� ü �où�úJ��â�ß�ÎsÔ Ú Ð+Û ®å��óªÓuÎJ×gÔiÙbÔ�àÕlßi×oÕu×qÍ���×�ÝXÎsÔxÕ4Ö�ØYÎ���ÚiÎsÔiÝsÙbÎGÛ�ì�Î�ã àEãæ­4Ðw×gÔEÍ¤­4Ð@ç�ºXð�Ýs×gÔ�Ô�ÑgÕÜ�Î{×qÛlÛ�Ù�àqÔiÎJÍ£ÕlÑ�ÝXÎJØ�Õp×gÙ�Ô�Òi×qÙbØpÛ�ÑgÖ«ÝXÎJÐbÐTÛ�Û�Ù�Ó�ÚiÐvÕp×gÔ�ÎJÑqÚiÛYÐbá�ã
��ã�á0�=þLù=� ý �$�oú�þ�� ü �où�úJ�aè Ð@Ð Ù�ÛIÕYßiÎ¦ÓuÙ�Ô�ÙbÓ4Ú�Ó�Í`ÙTÛ�Õl×gÔEÝXÎ¥ÑqÖ-ÛYÎsÒ`Þ×qØl×gÕYÙ�ÑqÔ�ÑgÖ�Ö�ØYÎ��xÚ�ÎsÔiÝsÙbÎGÛ ÑgÖ�ÕPâ!Ñ8Ýs×gØlØlÙbÎJØlÛ ×�ÛYÛYÙbà�Ô�ÎJÍ�ÕYÑæÕYß�ÎÛl×gÓuÎ¦ÝsÎsÐ�ÐaÊ�ézã«äRÕlÛ�Ïo×gÐ�Ú�Î¦Í�ÎsÒ�ÎsÔiÍ�Û�Ñ�Ô£ÕYßiÎkÝsÑqÓuÓ�ÚiÔ�Ù�ÝJ×oÕlÙbÑ�ÔÛYá`ÛPÕlÎsÓ¯ÚEÛ�ÎGÍ�ã;Ì�ßfÚiÛJógÖ�Ñ�Øª×wÒi×gØYÕYÙTÝXÚ�ÐT×gØªÛYá`ÛPÕlÎsÓ¼ó Ú Ð@ÐqÛCÖ�ÑqØª×gÐ�Ð
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÷dÔfá�ÑqÕYß�ÎJØdÏo×gÐ�Ú�ÎJÛ�ÑqÖ Ú Ð�Û óiÛl×=á�ê,óiÙ�ÓuÒ�ÐbÙ�ÎJÛ�ÕYßi×gÕdÕYß�Î{Í�Ù�Û�Õl×qÔiÝXÎÑgÖEÕYß�ÎdÝJ×gØlØYÙ�ÎsØ-Ö�ØlÎ��xÚ�ÎsÔEÝXÙ�ÎJÛC×qÛlÛYÙbà�Ô�ÎJÍ{ÕYÑ ÝXÎJÐbÐ)Ñ-×gÔiÍBÝXÎJÐbÐNÜ ÛYß�Ñ�Ú�Ð�ÍÜ�Î¥×oÕªÐ�ÎJ×�ÛPÕCê,óqÖ�Ñ�ØªÙ�Ô�ÕlÎsØYÖ�ÎsØlÎsÔiÝsÎ�Ö�ØYÎJÎdÝXÑ�ÓBÓ4Ú�Ô�ÙTÝs×gÕYÙ�ÑqÔ�ã;äzÔ£ÑgÕlß�ÎsØâ!ÑqØpÍ�Û{Õlß�Î�³ Ïo×gÐ�Ú�ÎJÛ¼ì�Ù»ã Îqã�Õlß�Î8Û�ÚiÜiÛYÝsØYÙ�Ò`ÕpÛlð4ÑgÖw×qÛlÛ�Ù�àqÔ�ÎGÍ�Ö�ØlÎXÞ
�xÚ�ÎsÔEÝXÙ�ÎJÛkÛ�ßiÑqÚ�ÐTÍ�Í�Ùvõ	ÎsØ ×oÕ Ð�ÎJ×�ÛPÕkÜfáëê�ãu÷ Ú Ð+Û ®Ó��ØlÎsÒ�ØlÎJÛYÎsÔxÕlÛÕYßE×oÕCÕYßiÎsØlÎ!ÙTÛCÔ�ÑkÙ�ÔxÕYÎsØYÖ�ÎsØlÎsÔEÝXÎ�ÎsÏ�ÎsÔBâ�ß�ÎsÔBÕYßiÎ�ÕPâ^ÑkÔ�Ñ`Í`ÎGÛ�Ñ,×gÔiÍ
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(a)  21-nodes rho=2 alpha=1 Cii=7 D1
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(b)  21-nodes rho=2 alpha=1 Cii=7 D2
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(c)  21-nodes rho=2 alpha=2 Cii=7 D1
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(d)  21-nodes rho=2 alpha=2 Cii=7 D2
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(a)  21-nodes rho=2 alpha=1 Cii=6 D1
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(b)  21-nodes rho=2 alpha=1 Cii=6 D2
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(c)  21-nodes rho=2 alpha=2 Cii=6 D1
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(d)  21-nodes rho=2 alpha=2 Cii=6 D2

�)(+d�_:Ü�_��4'� 	�8#� 37�DKR�
I(+*h%/'�(I��#�%�(+&�7W&$9a:�&�L+#�%�(+&�7�*�O�*Q_.DQ&�'�'/ 3*/2�&�7�1�(+7�dZ��!$7�1�,.(+1�%���'� ���#�(+'� 356 Q7P%�* Ú !FÛ.9l&�' ´ é æ � !$7�1 èS�æ � F Ú �)Û.9@&�' ´ é æ � !$7�1 è ææ � F Ú D`Û.9l&�'´ ì æ � !$7�1 è �æ � F Ú 1 Û"9l&�' ´ ì æ � !$7�1 è ææ �
§¨��
-��Â"�iÀ,Æ��b { \K���à_V�I_��k_63- 3 �_+F���VW&���(+L+ ³�a 3L+L+#�L�!$'C�� QL+ 3D3&�565k#�7�(+DQ!B%/(+&�7�*QcA�I74!$L+&�d

!$7�1�
I(+d�( %/!$L�:PR�*h%/ 356*�F �kVWD��I'�!Q,�E��.(+L+LGF�\Q]�]�É�_{ ZM�Ç�C_�1"!$(+&�D3D���(GF��"_�
C_NHJ'/(+*/D3&�L+(GF;�"_��I'�(+L+L+(GFT!$7�1	�"_-:� 3*�%�(+7�(GF��/���� ��I KE
&�56 K%/'�(+D�
�R�74!$56(+Dµ�a�4!$7�7� 3L���L+L+&�DQ!B%�(+&�7W!$*�!kH�'/!$D3%�(+DQ!$L):8%�'�!B%� 3d$R�(+7
VW&���(+L+  �. 3%=,a&�'/S8*�,�( %��Î1a#�'/*h%=R�M�*/ 3'0VW&���(+L+( %=RPF �"!	���V�$# SVU&%oO�' ¹ %
(q¶K÷ ãbW�)A� ULS #q¶ W ÷ % ¹ � ¹+*X·�F6Ï�&�LG_�ÏI��E�����F,�.&�_a\�FJ2�2T_"\0�$E[Z�^�FJ�4 0��'/#4!$'hR
\Q]�]�É�_{ ^M� :N_8�� 3S�(+74!3Rf!$7�1�1I_�XP!?�+�4!$'/(GF��-�I!$7�1�&�OP 3'�!$7�1Z�a�4!$7�7� 3LN�I*�*/(+d�7�56 37P%
(+7AVW&���(+L+ ��" 3L+L+#�L�!$',�� K%=,"&�'�S�*QF �.! �V���¢âi¹ �g�/)0%)ã�W»UXQ ã ¹ %21�U * U�3�ã4% ¶�F
2�2T_)�PZBE��FÜ�F5��&QOP Q5Í�� Q'�\Q]�]�\�_{ �?�Ç�C_,��!$56*�%k!$7�16�ë_,7.!QOP �F��98I7�9@'� 	�8#� 37�DKR�!$*�*/(+d�7�56 37P%í(+7�56&���(+L+ 
!$#�%�&�5A!B%/(+D6%� QL+ 32���&�7� �*hR�*h%/ 356*QF �n(+76: S ¹ W;'=<,>@?,A �µâ ?,1CB DFE Fb2�2T_
^�Y�]BE[^�\�É�F�\Q]�Þ�Z�_{ ÉM�G
C_:�I_ �a&	HW!$7�1"
C_58C_I7. 3#�1�7�(+SNFJ�/>=7�D3'� �!$*�(+7�d��a�4!$7�7� 3LK8ID3D3#�24!$7�DKR

(+7µ3�!$'/d� KEh:�DQ!$L+ �VW&���(+L+ ,7�!$1�(+&�:8R�*�%� 356*�c�
�R�7�!$56(+D­�a�4!$7�7� 3L��I*/*�(+d�7�E
56 378%�*�F �/!	���V��# SVU&%oO�' ¹ % (q¶0÷ ãbW�)A� ULS #g¶ W ÷ % ¹ � ¹+*X·�FAÏ�&�LG_FÏ��"E[Z�Z�F�2�2T_
\0�$E[Z�^�F-\Q]FÝ$^�_{ ÜM�ÖX�_)�)!Bg�(+5A!�!$7�16Lk_�>=5A!$5C#�'�!�F��/�¦:8%�'�!B%� 3d$R�9@&�'?�)L+ 9H�(I��L+ ��a�4!$7�7� 3L
�I*�*/(+d�7�56 37P%0(+7�VW&���(+L+ ��a&�565k#�7�(+DQ!B%�(+&�7�:PR�*h%/ 356*�F �"!	���V�M# SVU&%oO�'¹ % (g¶0÷ ãbW�)O� ULS #g¶ W ÷ % ¹ � ¹-*L·�F+ÏJ&�LG_OÏ��"E[^FÝ�F;\Q]�Þ�Þ�_{ Ý`�Ç�I7�1�'/ Q!$*N��!$56*�%QFO�K:�&�56 g3T&�," 3'µ1a&�#�7�1�*09l&�'�!Z�aL�!$*/*�&$9a�4'� ���#� 37�DKR
�I*�*/(+d�7�56 37P%IHJ'/&���L+ 356*�F �P! �V����# SVU&%oO�' ¹ % (g¶0÷ ãbW�)O� ULS #g¶ W ÷ % ¹ � ¹+*X·�FÏ�&�LG_AÏ��"E[^�É�FI��&�_-\�F�2�2T_ ÞBE�\0��F��4 0��'/#4!$'hR¨\Q]�Þ�Ü�_{ ÞM�GLk_Q�0_4:�( O$!$'�!Bg�!$7TFI70_�X4_�VWD3`�L+(+ 3D3 PF�!$7�1WX�_0�à_IL� 3%�D��8#�5WF��K�a�4!$7�7� 3L
!$*/*�(+d�7�56 378%�(+76DQ 3L+L+#�L�!$'�'�!$1�(+&�F �0(+7P: S ¹ W;'�RFSLQ ÷ !	���V�T(q¶0÷ ' #g¶ W ÷ % ¹ � U¹-*L·.V�¹ WW' âi¹ %�X ¶ S ¶ %gW ¶�F�2�2T_)Þ?�FÜBEáÞ�É�Y�F�Vn!QR¨\Q]�Þ�]�_{ ]M�G
C_�L�#�7�UPFY�K�a�4!$7�7� QL.!$*�*/(+d�7�56 37P%?9l&�'g�" 3L+L+#�L�!$'0'/!$1�(+&W#�*�(+7�dn7� 3#�'�!$L
7� K%=,"&�'/S8*�F �.!	���V��# SVU&%oOzUXWYQ�ã ¹ % ¹ % (q¶0÷ ãbW�)A� ULS #g¶ W ÷ % ¹ � ¹+*X·�F�OP&�LG_O�PY�F
7�&�_-\�F�2�2T_-\�Þ�ÞBE�\Q]�^�F��4 ���'/#4!$'hR�\Q]�]�\�_{ \QYM�Z��(+'�&�*/��(��)!$5k#�'/!�FPV�_P:� 37�d�&�S8#TF�:N_8:8��(+7�&814!�F8!$7�1í��_$�&�� PF��K�a�4!$7�7� 3L



0

1

2

3

4

5

6

7

380 400 420 440 460 480 500 520 540

F
re

qu
en

cy
 o

f o
cc

ur
an

ce
 (

%
)

�

Band-width

(a)  21-nodes rho=2 alpha=1 Cii=5 D1
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(b)  21-nodes rho=2 alpha=1 Cii=5 D2
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(c)  21-nodes rho=2 alpha=2 Cii=5 D1
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(d)  21-nodes rho=2 alpha=2 Cii=5 D2
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(a)  21-nodes rho=2 alpha=1 Cii=4 D1
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(b)  21-nodes rho=2 alpha=1 Cii=4 D2
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(c)  21-nodes rho=2 alpha=2 Cii=4 D1

0

0.5

1

1.5

2

2.5

3

500 550 600 650 700 750

F
re

qu
en

cy
 o

f o
cc

ur
an

ce
 (

%
)

�

Band-width

(c)  21-nodes rho=2 alpha=2 Cii=4 D1
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