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üRò¥ç§ãCáµô·ìwç§ê9ä9ó�ö10µöÞã¥êWý9å ô·ó½ø�öèìjøwò¥ä9ñ¡æÞé-ð�ç ø¤��ç§á¯ög¥¡çªégô9øjô f çªô·æèõ¦ öÞëNç��ô2á»ì�öÞá§ô·æÚê2ô·ëNç2Ý ò¥ö ø�ê2çµã¥ó�çJò¥ä�åyç��9ç§ófð�çµæÞä9ã¡ê2ø�ñ¥ã é'çµó�ì�ò¥ç±ð¥ó�ä2ô2é'çµó ì�ù>��ç?ä[�7ê2ô9ë÷çªøVáµô9æèæÞç§é f çªô·æèõ¦ öÞëNç//ì�ó�ô·ìwç§ê9ùs§ f �/V¨jå�ò¥ö á½ò öÞø?ã¡ä9ó�ëNô9æèæÞùgñ¡øwç§é£Ýq ò¥ç f �/_ê9ç§ã¥ówçEá§ô·ëNçWô·ð�ä9ñ'ì±öÞã ìwò¡çN�Ta© ø�ä2ã¥æÞù ð�çµöÞã¥ê � ñ¥æÞæèù÷é'ç_�2çµæÞäF��ç§éNô·ã¡éª� ä2ówëEô·æÞæÞù ø#ç§çµãNô9ø}ôJøwöèã¡ê9æÞçfê2çµã¥ó�çJÜ�Tjù9çªô·ó½ø7æÞô·ìwç§óå�öèìwò ì�ö ì�æèçªø øwñ¡á½ò ô9ø¬« º'� ¨ª¤ ô·ã¡é æ ô�ì�çµó�®fæÞög0�0§ô9ó�é
© øJì�ö ì�æèçªøs¯ ¤��wÄµ�w¤�Â½  ô·ã¡é°¯ ¤��wÄµ�w¤�Â½ ¤ Ý�±¥ä9óSìwò¡ç÷á§ô9øwñ¡ô·æÚê2ô9ë÷ç§óSô f �/gê2ô9ë÷ç÷áµô9ãgð ç÷ó�ç§á¯ä2ê9ã¥ö10µçªénð+ù-ñ¡ø#öÞã¥ê¿ø#ä2ë÷ç÷ø#öÞë��¥æÞçê2ówä2ñ¥ã¡éWó�ñ¥æÞç§ø å�ò¥ö á½ònò¡ô��9çjê9ó�ä�å�ãWì�äEé'öÞø#ìwöÞã¡á¯ì�ìwò¥ç?ê2çµã¥ó�çF²
• üMô9ó¤�¥æ ô·ã¡ã¥öèã¡ê÷ö ø ç§ø�øwçµã/ìwö ô·æ õ�ø#ìwó½ô�ì�çµê9ù
•  ò¥ç¢�¥æ ôÅù9çµó ò¡ô2ø ã¥ä³© ´%ç�µ+ì�ìwñ¡ówã¶©¡ð¥ñ'ì#ì�ä9ã¿õ}ó�ç§ô·æèõÃìwöÞë÷ç
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f �/_ê2ô·ëNçªøjìwä'é¥ôÅùgö ø?ã¥ä2ówëEô·æÞæÞù»�¥æ ôÅù9ç§é¾© �¥æÞôÅù2çµó �'ø �¥æ ôÅù9çµóJ©4çµöèìwò¡çµó±ä2ã¥æèöÞã¥çNä9ó?ä2ã¿ ß4´ áµä9ã¥ã¡ç§á»ì�öèä2ã¡ø§Ý4 -ä2ø#ì f �/nê/ô·ëNç§øSé'ç_�2çµæÞäF��ç§énó�ç§áµçµã/ìwæÞù]ò ô9ø4� ä+áµñ¡øwç§é-ëEô·öÞã¥æÞù]ä2ãì�ò¥çSê/ô·ëNç_�¡æÞôÅùNöÞã�ë ñ¡æ ì�ög�¥æ ôÅù9ç§óÀ� ä2ówëúì�ò¡ô·ã�ìwò¥çJê/ô·ëNç_�¥æ ôÅù÷öèã¿ø#öÞã¥ê9æÞç¸�¥æÞôÅù2çµóÁ� ä9ó�ëúå�ö ì�òëNö øwøwöèä2ã£Ý
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• ü_ä2ówæ é ó�ç_�¥ó�ç§øwçµã/ì½ô�ìwöÞä9ã)Ý ý9ü ô·ó½ø ñ ø#çªøEôCã+ñ¥ë ð ç§ó÷äF�Sô·ð ø�ì�ó�ô2á»ìWí[��á¯ä+ä9ó½é'öÞã¡ô�ì�çøº�¡ô2á¯çªø ô·ã éÑ�¥ó�ä!�+öÞé'çªø?ñ'ì�öèæÞö ì�öèçªøª� ä9óNá¯ä9ã>�2çµó½ø#öÞä9ã¡ø±ð çµì�åyç§çµã ì�ò¥ç§øwç9ÝV/>��ç§á¯ög¥ á§ô·æÞæèùëNô9ã+ù  ÃÓÒè¨ õ¶ð¡ô9øwç§é�ëNôF�¡ø ô·ó�ç%ó�ç�Ô/ñ¥öÞówçªéEð+ù÷ìwò¥ç?é'ög½�ç§ówç§ã/ì áµä9ë�� ä2ã¥çµã/ì½ø�äF��ý9ü ô·ó½ø§Ý
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• 37ô·ìwòD¥ ã¡é'öÞã¥ê¡Ý¸ ò¥ç��¡ô·ìwòD¥ ã¡é'çµójöÞë¬�¡æèç§ë÷ç§ã/ì�øjô·ãCß ÖEô·æÞê9ä2ówöèìwò¡ëå�ò¥ö á½ògé'ù+ã¡ô9ë õöÞá§ô·æÞæèù¿ç�µD�¡ô9ã¡é¥ø�ì�ò¥ç øwç§ô9ó�á½ò-ô9ówçªô÷ô2áµáµä9ó½é'öèã¡êNìwäWó�ç�Ô/ñ¥öÞówç§ëNçµã/ì�ø§Ý� ò¥ö ø%ô[�]�¥ówä/ô9á½òô9áµáµä9ëNä'é¥ô�ì�ç§øfä9ð ø�ì½ô9á¯æÞç§øfäF�7ô9ówð¥öèìwó½ô·ó�ùEø#ö10µç±ô9ã¡éq�¥æÞô2á¯ç§ë÷ç§ã/ì§Ý
• />� ä9ì#ì�öèã¥ê÷ø#ù'ø#ìwç§ë¿Ýe ò¥ç%ø¤��ä·ì#ì�öèã¡ê øwù+ø#ìwç§ëiñ ø#çªø}ôJìwöÞæÞç¯õ¶ð¡ô9øwç§éEôF�a�¥ó�ä2ô9á½ò÷å�ò¥ö á½òEöÞø�¡ô·ówìwö á¯ñ¥æ ô·ó�æÞùEç�HWá¯öÞçµã/ìVög��ì�ò¥ç?ëEô[�¿öÞø�æ ô·ó�ê9çJá¯ä2ë��¡ô·ó�ç§éWìwäNìwò¡ç¢�/ö øwöèð¥öÞæÞö ì�ùWó½ô9é¥öèñ¡ø§Ý
• ßVówìwög¥ á¯ö ô·æ£öÞã/ìwç§æèæÞöèê2çµã¡áµç9Ý1ß øwöèë��¥æÞç?ð¥ñ'ìVò¥öÞê9ò¡æèùWç_µ+ìwçµã ø#öÞð¥æÞç
• G6�9ç§ã2ì�ò¡ô9ã¡é'æÞöèã¡ê ëNä'é'çµæÃÝ1ßmÔ2ñ¡çµñ¥ç§öèã¥êNøwù+ø#ìwç§ë��¥ó�ä!�/ö é'çªø�ç_HEáµöèç§ã/ìfëEô·ã ô·ê9ç§ëNçµã/ìä[�'ìwöÞëNç§é ç�µ'ç§áµñ'ìwöÞä9ã±äF�¥ê2ô9ë÷çyç_�2çµã/ì�ø�ô��9ä9ö é'öÞã¥ê�ñ¥ã¥ã¡ç§á¯çªøwø�ô·ó�ùJá¯ä9ñ¡ã2ì½é'ä�å�ãJìwöÞëNçµó½øµÝ
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üRò¥ç§ãgëNä!�+öèã¥ê�ñ¥ã¥öèì�øSöèã-ì�ò¥ç åfä9ó�æ énä[��ý2üMô9ó�øVô�ã¡ô��+öèê/ô�ì�öèä2ã¡ô·æ
�¥ó�ä9ð¡æèç§ë�ô9ówö ø#çªøVå�ò¥ç§ãì�ówù+öÞã¥êgì�äc¥¡ã é ì�ò¥ç-ø#ò¥ä2ó#ì�ç§ø#ìª�¡ô·ìwò¡ø÷ð�ç¯ì�åfçµç§ãIì�ä���ä9öÞã/ì�ø§Ýs ò¥çµó�ç�ç_µ'öÞø#ì�øNô_ó�ô9ã¥ê9ç]ä[�øwä9æÞñ'ìwöÞä9ã ø å�ò¥ç§ãs¥ ã¡é'öÞã¥êMìwò¥ç-øwò¥ä9ówìwçªø�ì��¡ô�ì�ò ð�ç¯ì�åfçµç§ãIì�ä���ä9öÞã/ì�ø§Ý¾ ò¥çªø#ç-øwä9æÞñ'ìwöÞä9ã øò¥ä�åfç_�2çµó1ò¡ô��2ç%é'ög½�ç§ówç§ã/ìyó�ç�Ô/ñ¥öÞówç§ë÷ç§ã/ì�øI� ä2ó}ì�ò¥çSëEôF�Eöèã]å�ò¥öÞá½òWìwä±ã¡ô��+öÞê2ô·ìwç%ô9ã¡éWøwä9ëNçëNöÞê9ò/ì�ð ç?öÞã¡á¯ä2ã¡øwöÞø#ìwç§ã2ì�öÞã-øº��çµçªé4Ý -ä/ø�ì ä[�£ì�ä'é¥ôÅù'ø f �/Wê2ô·ëNçªøyøwä9æ1�9ç%ìwò¥ö ø��¥ó�ä9ð¥æÞçµë ð+ùEñ¡øwöèã¡ê ô ìwöÞæèç?øwù+ø#ìwç§ë°� ä9ófìwò¡çëEô[�¿ô·ã¡é¿é'çªø#öÞê9ã¡ô·ìwöÞã¥ê±ì�öèæÞç§ø å�öèìwò¿çµöèìwò¡çµó9[ ñ¡ø#çªé
©'ä9ó:[ � ówç§çF©'ô9øfëEô·ó�â9ç§ó�øyå�ò¥ç§ã¿ø�áµô9ã¥ã¥öÞã¥êì�ò¥ówä2ñ¥ê9òAìwò¥ç ëEô[��å�ö ì�ò�ô9ã�ô·æÞê9ä2ówöèìwënÝ� ò¥ö ø-ô[�]�¥ówä/ô9á½òRò¡ô2ønø#ç��9çµó½ô·æJô9éa�Åô9ã/ì�ô·ê2ç§ø�^æÞöèâ2ç ò¥öÞê9ò_ô·ã¡égáµä9ã¡øwö ø�ì�çµã/ìjø¤� ç§ç§é
^ å�ò¥öÞæÞç öèìjó�ç�Ô/ñ¥öÞó�ç§ø%ô��¥ó�ç§é'ç_¥¡ã¥ç§égëNôF�'õ�ø�ì�ówñ¡á¯ìwñ¥ó�ç?ì�äøwç§ô9ó�á½ò¿öèã)Ý ß ê9ä+ä'é¿ç�µ¥ô·ë��¥æÞç±ö ø ìwò¥ç÷ß¸ÖNô9æèê2ä9ó�ö ì�ò¥ëGå�ò¥ö á½ò-ö ø%ôWøwò¥ä9ówìwçªø�ì�� ô�ìwò-ê2ó�ôF�¥òô9æèê2ä9ó�ö ì�ò¥ënÝ�±¡ä9ó ¥¡ã é'öèã¡êgô-ø#ò¥ä2ó#ì�ç§ø#ìwò¹�¡ô�ì�ò¶^)ñ ø#öÞã¥ê-ê9ó½ô[�¡ò¡øZ� ä9ó±é¥ô·ì�ônó�ç_�¥ó�ç§øwçµã/ì�ô·ìwöÞä9ãå�öÞæèæ4ð�çJìwò¡ç?ð çªø�ìVå ôÅù9Ý7üRò¥ç§ãq¥ ã¡é'öÞã¥êWô¬�¡ô�ì�ò]ä2ãnô÷ëEô[�¿ù9ä2ñ]å�öÞæÞæ£ã¥çµçªé:¥]µ+çªé�� ä2öèã/ì�ø§®ówç_� çµó�çµã¡áµç¢� ä2öèã/ì�ø�¨�é'çªø#öÞê9ã ô�ìwöÞã¥êWå�ò¡çµó�çJìwäEì�ñ¥ówã_ô·ã¡é¿ì�äWëEô·â9ç?ò¡çµñ¥ó�öÞø#ìwö á?ç��Åô9æèñ ô�ìwöÞä9ã øé'ñ¡ówöÞã¥ê÷ìwò¥ç±øwç§ô9ó�á½ò)ÝÚß ê2ó�ôF�¥ò�ö ø�ã¥ä2ówëEô·æÞæÞùEówç��¥ówçªø#ç§ã/ìwç§é�æèöÞâ9çjì�ò¥öÞø�²

G = (V,E).

·F· öÞã¡é¥ø+·fìVöèæÞæÞñ¡ø�ì�ó�ô·ìwöÞä9ã¥ç§ó
V
ö øfô?æèö ø#ìfä2ó�ä·ì�ò¥çµóyówç��¥ó�ç§øwçµã/ì�ô·ìwöÞä9ãNä[�)ô9æèæ ìwò¥ç ¬Å¨µ�» Ã®Ä�¨¯¹ öÞãEì�ò¥ç%ê2ó�ôF�¥ò¶^+ô·ã¡é

E
ö øyôó�ç_�¥ó�ç§øwçµã/ì½ô�ìwöÞä9ãNäF��ì�ò¥ç ¨�¼§¦2¨¯¹ öÞãEìwò¡ç%ê9ó½ô[�¡ò£ÝÚß%ãWç§é¥ê9ç%ö øyð çªø�ì ø#ç§çµãWô9øfô?æÞöèã¡â÷ð�ç¯ì�åfçµç§ãì�åfäq�2çµówìwö á¯çªøVõVëNç§ô9ã¥öÞã¥ê�ì�ò¡ô�ì?ù2ä9ñ_á§ô·ã_ê9äq� ówä2ëÌ�9çµówìwç_µ
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v2
ñ¡øwöÞã¥ê¿ìwò¥ççªé'ê9ç

e(v1, v2)
Ý� ò¥ç åfçµöÞê9ò/ì%äF��ô·ã-çªé'ê9ç�^�áµä9ó�ówçªøº��ä9ã¡é¥öèã¥ê÷ì�äWìwò¡ç ô·ëNä2ñ¥ã/ì%ä[�7ìwöÞëNç öèìì½ô·â9çªø�ìwäjìwó½ô��9ç§ó�øwç}öèì�^9ö ø7ê9ö1�9ç§ã ð+ù ôjåfçµöÞê9ò/ì<� ñ¡ã¡á»ì�öèä2ã
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ì�ô9â9çµã-öÞãgì�ò¥ç ý2ü ô·ó½øVåfä9ó�æÞénó�ç_�¥ó�ç§øwçµã/ì½ô�ìwöÞä9ãV§ � ä9ójç�µ¥ô·ë��¥æÞç±çµã/ì�ö ì�öèçªøSá§ô·ãgð�ç��2çµó�ù¿é'ög�Áõ� çµó�çµã/ìwæÞùgøwög0§ç§é
^£ô9ã¡égöèì?öÞøJô9ø�øwñ¥ëNç§é-ì�ò¡ô�ìjìwò¡ç÷åfä9ó�æ é-ëNöèê2ò2ìJð�ç÷ë ñ¡á½òCæ ô·ó�ê9ç§ó%ì�ò¡ô·ã_öèãëNä2ø#ì7áµä9ã/ìwç§ë¬��ä9ó½ô·ó�ùJówçªô·æèõÛì�öèëNç ø�ì�ó�ô·ìwç§ê9ùJê2ô9ë÷çªø"¨¯Ý)üMç ò¡ô��9çyìwò+ñ¡ø1á½ò¥ä/ø#ç§ã ô¸�9ç§ówùJäF��çµãô[�a�¡ówä/ô9á½òWöÞã¿ìwò¥ç±ô9ówçªô äF�Úñ¥ã¡ö ìVæÞä'áµô�ì�öèä2ã¿ô9ã¡é]ð¥ñ¥öÞæÞé'öÞã¥ê��¥æ ô9áµçµëNçµã/ìªÝ
5¶ìSö ø���ä2ø�ø#öÞð¥æÞçJìwäWç§ã2ì�öèó�çµæÞùné'ç�¥¡ã¡ç?ìwò¥çª�¥ò+ù'ø#ö áµô9æ)á¯ä2ã¡ø�ì�ó�ô9öèã/ì½ø ä[�}ô·ã-ç§ã2ì�ö ì�ùnô9á§á¯ä2ó�é+õöèã¡ê ì�ä  ÛÓÒÞ¨»¹ å�ò¥ö á½ò¿öèìVä'áµáµña�¥öÞç§ø öÞã¡ø�ì�ç§ô2é�äF��ñ¡øwöèã¡êNôEáµä9ã/ìwöÞã+ñ¥ä9ñ øføwù'ø�ì�çµë�ô2ø åyç?é'ö é¿öèãá½ò¡ô[�¥ìwçµó hih d+ò¥ä�åyç��9ç§ó�^9ô2ø}åfçVò¡ô��2ç%ø#ç§çµã�� ó�ä9ë ìwò¡çSá¯ä2æèæÞö ø#öÞä9ãEé'çµìwç§á¯ìwä2ó�^/åyçSñ¡øwçVê9ó�ç§ô·ìwçµó�¥ó�ç§á¯ö øwöèä2ã ì�ò¡ô·ãEôSìwöÞæèç�ð ô9øwç§é÷ô[�a�¥ó�ä2ô2á½ò äF½�ç§ó�ø§Ý) ò¡öÞø1ôF�a�¥ó�ä2ô9á½ò öèã/ì�ówä'é'ñ¡áµç§ø7ä2ã¥çVø#öÞê9ã¡öí�ÁõöÞá§ô·ã/ìI�¥ó�ä9ð¥æÞçµë ì�ä±ôSìwöÞæèçµõÃð¡ô2ø#çªé�� ô�ìwòa¥¡ã¡é'ç§ó�^·ã ô·ëNçµæÞù?ìwò ô�ì1ìwöÞæÞç§ø1å�öÞæèæa� ówçJÔ2ñ¡çµã/ì�ù?ã¥çµöèìwò¡çµóð çEáµä9ë��¥æÞç¯ìwç§æèù �ªÄ½Ä¯ºª¢ ®¨½¼ ð+ù-ç§ã2ì�ö ì�öèçªøJã¥ä9ó?áµä9ë��¥æÞç¯ìwç§æèù Â½��¨�¨ Ý� ò¥öÞø �¡ñ¥ówç§æèùnì�öèæÞç¯õ¶ð¡ô2ø#çªéá¯ä2æèæÞöÞøwöÞä9ãCøwù'ø�ì�çµë!øwçµçµëEøõæJì�ä]ð�çNöèë��¥æÞçµëNç§ã2ì�ç§éCöèã ø#ä2ëNç ê2ô9ëNç§øJô·ã¡éCåyä2ówâ'ø%åyç§æèæÚõ�öèãìwò¥çªø#ç%ê2ô·ëNçªø1ò¥ä�åfç_�9ç§ó7ìwò¥ç4�¥æÞô2á¯ç§ë÷ç§ã/ì�ä[�4ä9ðaÕ�ç§á»ì½ø}øwñD½�ç§ó�ø6� ówä2ë ì�ò¥çSô9ð ä!�2çfëNç§ã2ì�öèä2ã¥ç§éæèöÞëNö ì½ô�ì�öèä2ã¡øµÝß�ì�öèæÞçJø#ù'ø#ìwçµë ö øyöèã¡á§ô[�¡ô9ð¥æÞçSäF�)ò¡ô·ã é'æèöÞã¥ê ìwò¥ç¸�¡ô�ì�òD¥¡ã¡é¥öèã¥ê÷öÞã¿ý2üMô9ó�ø}õ7ìwò¥çJô9ø¤� çªá»ìä[�6�¡ô·ìwòD¥ ã¡é'öÞã¥êWä9ãCê9ó½ô[�¥ò¡øVöÞøSò¥ä�åfç_�9ç§óVø�ì�öèæÞæ)�/ö ô·ð¡æèç÷ô·ã¡é¿ì�ò¥ç ëNä2ø#ìSç_HWá¯öÞçµã/ìSëNç¯ì�ò¥ä'é4Ý ò¥çgöÞë��¥æèç§ëNçµã/ì�ô·ìwöÞä9ãRåfçgò¡ô��9çgá½ò¡ä2øwçµãW� ä9ó�ìwò¥ç»� ô�ìwòa¥¡ã¡é'öÞã¥êIö øEì�ä ìwó½ô·ã ø � ä2ówë�ìwò¥çé'ù+ã¡ô·ëNö áJ·�äF��çµã�öÞë��¥æÞçµëNçµã/ì�ô·ìwöÞä9ã¿ä[��ìwò¥ç?ý2üMô9ó�ø#õÃåfä9ó�æ éNìwäEô ê9ó½ô[�¥ò'õ�øwù+ø#ìwç§ë ä9ã]å�ò¥öÞá½òåyçyáµô·ã�� ç§óº� ä2ówë ô%øwç§ô9ó�á½ò?ô·æÞê9ä2ówöèìwò¡ë¿Ý<±¥ä9ó7ô9á§á¯ä2ë¬�¡æèö ø#ò¡öèã¥ê ì�ò¥ö ø)åfç�ò¡ô��2ç}öÞë¬�¡æèç§ë÷ç§ã/ìwç§éôNé'ù+ã¡ô·ëNö áSê2ó�ôF�¥ònø#ù'ø#ìwçµë�ç�µD�¥æ ô·öÞã¥ç§é]öèã¿ì�ò¥ç?ã¥ç�µ+ì%á½ò¡ôF�'ìwç§ó§Ý
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