
üó�ã� �Þ¨��

Â���³õ�î ¢��³Þó� üª¥�õ� ýù¤ø¢

ôø¢ üÈþ�õ¥� üÜÞä ö�½µõ�

1385 ù�õ¢�¢Âõ 4 �±�ª¤�ú�

Ý�÷ ø ´ä�¨ ¤�ú� :´ìø ëÂªýÂ�Ê÷ ,üó��Â�õ

��½�®��

//name: YourNameHere :À�û¢ ¤�Âì ø ¤��ø ¤ ´õÂê �� �¤ ¢�¡ ô�÷ ö��ý�û�õ�÷Â� ¥� ×þ Âû ñøa� Í¡ ¤¢ •

:ñ�·õ
//name: Roozbeh Pournader

´ìa¢ .Àª Àû��¡ ñ��b ¨ ö� ýùÂÞ÷ ¥� ü¡Â� �þ ô�Þ� ö¢�¢ ´¨¢ ¥� °��õ ´¨� ßØÞõ Ýúõ ßþ� ö¢Âî ©�õ�Âê
.Àª��üõ : ¥� Àã� ,ÂÎ¨ ßþ� üó�¡ ý�Ü¬�ê ß�óøa� �î À��î

.À�ûÀ� ö��ý�û�õ�÷Â� �� �¤ 1�ðÂ� ý�û´Æ� ¤��×þ �fÞµ� ö�½µõ� ý�ÆÜ� íÂ� ¥� Û±ì ¢�ªüõ ��¬�� •

¤¢ ¤�Ì� ö�õ¥ Ûì�À� .Àª Àû��¡ âÎì ßó�¨ ëÂ� ,´ìø ô�Þ�� ¥� Å� ø ´¨� ´ä�¨ Ý�÷ ø ¤�ú� ö�½µõ� ´ìø •
.Àª��üõ ´ä�¨ ×þ Ã�÷ �ÆÜ�

�Þª ����b¨ .À�÷��¿� �¤ ����b¨ ý�Þû ö�õ¥ ßþ� ¤¢ .¢�ªüÞ÷ ù¢�¢ ¾¨�� üó��¨ º�û �� üþ�Àµ�� ý�Ö�ì¢ ù¢ ¤¢ •

º�û �� ´¨� ßØÞõ �Àõ ßþ� ¥� Å� .Àª À�û��¡ ù¢�¢ ���� ñø� ´ä�¨ ×þ ¤¢ (ô�ú�� âê¤ ´ú� �f êÂ¬)
.¢�È÷ ù¢�¢ ¾¨�� üó��b¨

ßþ� ¢�¹þ� �� ´±Æ÷ ,ö�½µõ� ñ�ÿÆõ ý�û�µÔð Õ±Ï �fÔÎó .Àª��üõ pexam2 ö�½µõ� ßþ� ¤¢ �Þª ýÂ�¤�î ô�÷ •
.À��î ù¢�Ôµ¨� Â�¤�î ß�Þû ¥� ÍÖê ö�½µõ� ñ�Ï ¤¢ ø ù¢Âî ô�Àì� 2Â�¤�î

ý¤ø�âÞ� ô�Ú�û �î À��î ´ì¢ .À��î ùÂ�¡£ dawn.cpp ø doom.cppý�ûô�÷ �� ~ ý�¡�ª ¤¢ �¤ ö�µþ�û�õ�÷Â� •
�Þª ý�÷�þ�¤ ¤¢ /home/pexam2/dawn.cpp ø /home/pexam2/doom.cppÛþ�ê ø¢ ¢��ø �ú�� �Þª ý�ûÛþ�ê

.Àª Àû��¡ ü¨¤Â�

�Þª ý�õ�÷Â� �Àa õ ßþ� ¥� Å� ´¨� üúþÀ� .´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ ��÷�� ø¢ �Þª ý�û�õ�÷Â� ü÷�õ¥ ´þ¢øÀ½õ •
��a �� ñ�� ßþ� �� ;Àª Àû��¿÷ ñ�Þä� �Þª ý�û�õ�÷Â� ý�Â� �Ñê�� ´þ¢øÀ½õ �÷�ðº�û .Àª Àû��¡ ���Üaî
¤¢ ù�±µª� �î ¢�ªüõ ý¤ø�¢�þ �f¢Àa ¹õ .¢�ªüõ �õ�÷Â� öÀª À�î ¶ä�� ¢�þ¥ ý�Ñê�� ¥� ù¢�Ôµ¨� �î À�ª�� �µª�¢
¤¢ Åþ�÷�õ�÷Â� ô�÷ ö¢�À÷ ¤�Âì ø �û�õ�÷Â� ý¥�¨ùÂ�¡£ ¤¢ ù�±µª� ,ü�øÂ¡ ø ý¢ø¤ø Ûþ�ê �þ �õ�÷Â� ý¤�Áðô�÷
.Àª Àû��¿÷ �µêÂþÁ� ���õ¥ ßþ� ¤¢ ü®�Âµä� �÷�ðº�û �fÀã� .´ª�¢ À�û��¡ ü� ¤¢ �¤ ÂÔ¬ ýùÂÞ÷ ,�û�õ�÷Â� ý���

Sample input 1

User 2
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ùÂÞ÷ 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ÕÔdªd 1

Ã�÷ üÜÞä ö�½µõ� ßþ� �� ö� ��ªø�Â� ø ù¢Âî ¥ø�¹� ö�µ���¡ ýù¢øÀ½õ ¥� �ûß�ª�õ ø �ûö��¥ ý�þÂÑ÷ §¤¢ 3§ c���î
.´¨� ùÀ�¨¤

�� ö��µ� ,áøÂª Â�çµõ ö���ä �� ö� ö¢�¢ ¤�Âì �� Âð� ,Ý�õ�÷üõ "ùÀ÷¥�¨' �¤ Â�çµõ ×þ ,ßµõ ¥� ÛÖµÆõ Âõ�Âð ×þ ¤¢
:À÷�ùÀ÷¥�¨ E ø D ý�ûÂ�çµõ �ú�� ,Âþ¥ Âõ�Âð ¤¢ �f ·õ .À�¨¤ (�ûñ���õÂ� Ûõ�ª �ú��) üþ�ú÷ ý�µª¤ ×þ Ûì�À�





A −→ B | CD
B −→ BbA
C −→ AB
D −→ ε | E
E −→ bD | A

?´Æ�� �ÜÿÆõ ���
�¤ ö� ýùÀ÷¥�¨ ý�ûÂ�çµõ ,ßµõ ¥� ÛÖµÆõ Âõ�Âð ×þ ßµêÂð �� �î À�Æþ��� ý��õ�÷Â� !4ù¢�¨ ¤��Æ� ý�ÜÿÆõ ×þ

.Àû¢ ü�øÂ¡
.´¨� -1000 ¥� Âµð¤Ã� üÔ�õ ¼�½¬ ¢�Àä� Ûõ�ª (�ûñ���õÂ� ý�ä�Þ¹õ) �±Ôó� ,�ÜÿÆõ ßþ� ý¢ø¤ø Âõ�Âð ¤¢

.¢�ªüõ ù¢�¢ Çþ�Þ÷ 1000 ¥� ÂµØ��î ´±·õ ¼�½¬ ¢�Àä� �� Ã�÷ �ûÂ�çµõ ý�ä�Þ¹õ

ý¢ø¤ø
.´¨� doom.iný¢ø¤ø Ûþ�ê ô�÷

.´¨� ùÀõ� Âõ�Âð ý�ûùÀä�ì ¢�Àã� , n ,ñøa� ÂÎ¨ ¤¢
Â�çµõ ýù¤�Þª �� �ûÂÎ¨ ßþ� ¥� ×þ Âû .´¨� ùÀõ� ùÀä�ì ×þ �� ¯��Âõ ��ä�Ï� ,Àã� ÂÎ¨ n ¥� ×þ Âû ¤¢
.À÷�ùÀª �µª�÷ ùÀä�ì ´¨�¤ ´Þ¨ ý�µª¤ ý�ûÂ�çµõ ø �ûñ���õÂ� ýù¤�Þª ,�õ�¢� ¤¢ ø À÷�ªüõ ¥�è� ùÀä�ì ²� ´Þ¨

.À÷�ùÀª �À� Ýû ¥� �Ü¬�ê ×þ �� �ûÂÎ¨ ßþ� ¢�Àä� ø À��þüõ ö�þ�� 0 ×þ �� ÂÎ¨ Âû

ü�øÂ¡
.Àª��üõ doom.out ü�øÂ¡ Ûþ�ê ô�÷

.À�Æþ��� Ýû ¥� �Ü¬�ê ×þ �� �¤ Âõ�Âð ýùÀ÷¥�¨ ý�ûÂ�çµõ ýù¤�Þª ,ü�øÂ¡ ÂÎ¨ �ú�� ¤¢

�û´þ¢øÀ½õ

.¢�� Àû��¡ ¢Àä 200 Â·î�À� Ûõ�ª ÂÎ¨ Âû ø 1 ≤ n ≤ 500 •

.´¨� �øÂè ô�Ú�û�� ¥ø ¤ ü�ªø¤ ßþÂ¡� �î ;��êd ÝØ� :doom 3

�ûß�ª�õ ø �ûö��¥ ý�þÂÑ÷ Û��Æõ ¥� ÂÚþ¢ üÜ�¡ À�÷�õ 4

2



ñ�·õ
.À��îüõ ùÀû�Èõ �¤ ��� ñ�·õ �� ¯��Âõ ü�øÂ¡ ø ý¢ø¤ø Âþ¥ ¤¢

doom.in doom.out

8
1 2 0
1 3 4 0
2 2 -2 1 0
3 1 2 0
4 0
4 5 0
5 -2 4 0
5 1 0

4 5

ùÂÞ÷ 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ÕÜdêd 2

´¨� ¢Â±÷ ô�Ú�û ø �µÈð ¥�è� 5ô¢¼±¬'
ö�¢Âõ¤ø�¢ ý� À���µÈ�

;À¨¤ �Âê ù¢Äõ �î ÅÔ÷ ö� ��
"...´ê�þ À�û��¡ ù¤��ø¢ �¤Àì �Þª ø

ø¢ ö� ö��õ ýÃþÂ÷�¡ ø ¢Â±÷ ý�Ö��¨ �û¥ø¤ßþ� �î À÷�ù¢�� ßúî ¤��Æ� öÀa Þ� ø¢ "ö�ð�õ����¨' ø "ö�þø ¤À�³¨'
,éøÂãõ §��ªö�µ¨�� ,"ï' Âµî¢ ,Â�¡� ��ê�Èµî� ¤¢ .´¨��µêÂð ¤�Âì ý��êÂ� ö�¨��ªö�µ¨�� Â·î� ��a �� ¢¤�õ ,öÀa Þ�

.´¨� öÀa Þ� ø¢ ßþ� ö��õ ¢Â±÷ ßþÂ¡� Ûõ�î �Âª Ûõ�ª �î �µê�þ üÜþ�Ï ý��±�µî
:´¨�ù¢�¢ ©¤�Ãð ß��� �õ �� �¤ �±�µî 6´ÖþÂÏ "ï' Âµî¢

ÂÚÈó ö�¥ ¤�±õ ¢�Àã� ß�a±õ °��Â��� �î ´¨�ùÀª �µª�Ú÷ k ø nb ,nw ¤�ÀÖõ �¨ ,ñøa� ÂÎ¨ ¤¢ ,ö� ý�Àµ�� ¤¢ •
.´¨� ùÀ�õ�¹÷� ñ�Ï �� ¢Â±÷ �î ´¨� üþ�û¥ø¤ ¢�Àã� ø "ö�ð�õ����¨' ÂÚÈó ö�¥ ¤�±õ ¢�Àã� ,"ö�þø ¤À�³¨'

Âðö��� ,(1 ≤ i ≤ nw) ÂÎ¨ ßþ� ô�e i ¢Àä �î À÷�ùÀª �µª�÷ Ýû ¥� �Ü¬�ê �� ,¢Àä nw ,ýÀã� ÂÎ¨ ¤¢ Å³¨ •
.´¨� ¤�î ¥�è� ¤¢ (wi) "ö�þø ¤À�³¨' ÂÚÈó ¥� i ¢Âê �¤Àì ö�Ã�õ

,ÂÎ¨ ßþ� ¤¢ (1 ≤ j ≤ nb) ô�e j ¢Àä �î ùÀª �¤¢ Ýû ¥� �Ü¬�ê �� ,¢Àä nb ,(ô�¨) ýÀã� ÂÎ¨ ¤¢ ,ö�¥� Å� •
.´¨� �Àµ�� ¤¢ (bj) "ö�ð�õ����¨' ÂÚÈó ¥� j ¢Âê �¤Àì ö�Ã�õ Âðö���

,ö� ÂÎ¨ Âû �î ;´¨� ùÀª �µª�Ú÷ ¢Â±÷ ¥ø ¤ k âþ�ìø ,ô�e k + 3 ÂÎ¨ �� ô¤�ú� ÂÎ¨ ¤¢ ,ÂÎ¨ �¨ ßþ� ¥� Å� •

:´¨� Âþ¥ ´ó�� �¨ ¥� üØþ �fÖ�ì¢
¥ø¤ üþ��ªø¤ ß�óøa� :dawn 5

Format 6
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ý�¹Ú�� 8ßþÂ�ý�ì ,ö� üÏ ¤¢ ø ´¨� ù¢�¢  ¤ ß���ß� ¢Â±÷ ×þ ¥ø¤ ö� ¤¢ �î ´¨ü�ãõ ßþÀ� 7"F' (Óó�
¤¢ Âð� Ý�÷�¢üõ .´¨� �µê¤ "ö�ð�õ����¨' ÂÚÈó ý�¹Ú�� ßþÂ�ý�ì é�Êõ �� ,"ö�þø ¤À�³¨' ÂÚÈó
�¤Àì ¥� ,¢Â±÷ ö�þ�� ¥� Å� ,Àª�� Pb ø Pw °��Â��� ,ÂÚÈó ø¢ ö�ðÀ�þ�Þ÷ �¤Àì ,ß���ß� ¢Â±÷ ×þ ý�Àµ��

.¢�ªüõ ÂÔ¬ Â�Ó�ã® ¢Âê �¤Àì â±Îa ó�� ø ¢�ªüõ Ýî À��ø Min(Pw, Pb) ýù¥�À÷��� �ûö� ýø¢ Âû
¥� Å� ´¨� ßØÞõ ø ¢�ªüõ ��¿µ÷� ¥ø ¤ ö�Þû ý�Àµ�� ¤¢ ,ÂØÈó ×þ ý�¹Ú�� ßþÂ�ý�ì �î À��î ´ìa¢

.¢�ª ùÀ÷��¡�Âê ÂÚþ¢ ß���ß� ¢Â±÷ ×þ ý�Â� �f¢Àa¹õ ü�Àa õ
�¤Àì �� �¹Ú�� (À�� �þ) ø¢ ,�¹Ú�� ßþÂ�ý�ì ��¿µ÷� ô�Ú�û ¤¢ �î ü�¤�¬¤¢ Ý�÷�¢üõ ÂÚþ¢ ý�¨ ¥�
ý�Â� ø ùÀª �µêÂð ÂÑ÷¤¢ "ßþÂ�ý�ì' ,´¨� Â�Ç�� ýø ýù¤�Þª �î üþ�¹Ú�� ,Àª�� �µª�¢ ¢��ø ���È��

.¢�ªüõ ô�Ãä� Ù��

ÂÚÈó ¥� ô�e x ÂÔ÷ �¤Àì �ØÜ� �µêÂÚ÷ �¤�¬ ý¢Â±÷ �ú�� �÷ ¥ø ¤ ö� ¤¢ �î ´¨ü�ãõ ßþÀ� 9"HW x r' (�
�µê�þ Çþ�Ãê� ÂÚÈó «�Ê¿õ Âðø¢�� Í ä �� À��ø r ≥ 0 ö�Ã�õ �� ,(1 ≤ x ≤ nw �î) Ã�÷ "ö�þø ¤À�³¨'

.ÂÚÈó ý c�ì ¢ cÂê ß�õ�e x �÷ ø ´¨� x ýù¤�Þª ý�¹Ú�� ,ô�e x ÂÔ÷ ¥� ¤�Ñ�õ �î À��î ��a �� .´¨�

"ö�ð�õ����¨' ÂÚÈó ¥� ô�e y ÂÔ÷ �¤Àì ø ù¢�� ¤�ÂìÂ� Ûõ�î ¼Ü¬ ¥ø¤ ö� ¤¢ �î ´¨ü�ãõ ßþÀ� "HB y s' (�
�f¢Àa ¹õ .´¨� �µê� þ Çþ�Ãê� À��ø s ≥ 0 ö�Ã�õ �� ,ÂÚÈó ö� ýùÄþø Âðø¢�� Í ä �� ,1 ≤ y ≤ nb �î

.ÂÚÈó ý c�ì ¢ cÂê ß�õ�e y �÷ ø ´¨� y ýù¤�Þª ý�¹Ú�� ,ô�e y ÂÔ÷ ¥� ¤�Ñ�õ �î À�ª�� �µª�¢ ÂÏ�¡��

�ÜÆÜ¨ ßþ� ö�þ�� ¤¢ �î À�þ�Ú� ýø �� Ý�Ñä ¢Â±÷ ßþ� ¢Àa¹õ ü�þÂê��¨�Þ� �� �� Àû��¡üõ �Þª ¥� "ï' Âµî¢ ö��î�
.´¨� ù¢�� ¤�ÀÖõ�� ,�Ü�±ì ø¢ ¥� ×þ Âû ¢�Âê� ¥� ×þ Âû �¤Àì ö�Ã�õ ,�û¢Â±÷

dawn.in :ý¢ø¤ø

.´¨�ùÀªù¢�¢ ÂîÁa ó�ë�ê ´ÖþÂÏ ö�Þû �� �±�µî ,ý¢ø¤ø ¤¢

dawn.out :ü�øÂ¡

ö�þ�� ¤¢ "ö�þø ¤À�³¨' ÂÚÈó ¥� ô�e nw �� ñøa� ��ÂÔ÷ �¤Àì ö�Ã�õ Âðö��� °��Â��� �î À�Æþ��� ¢Àä nw ,ñøa� ÂÎ¨ ¤¢
Ýû ¥� �Ü¬�ê �� �¤ ¢Â±÷ ö�þ�� ¤¢ "ö�ð�õ����¨' ÂÚÈó ¥� nb üó� 1 ¢�Âê� �¤Àì Ã�÷ ôø¢ ÂÎ¨ ¤¢ .´¨�ù¥ø ¤ k Ù��

.À�Æþ���

�û´þ¢øÀ½õ

1 ≤ nw, nb ≤ 100,000 •

0 ≤ k ≤ 333,333 •

0 ≤ wi, bj , r, s ≤ 109 •

.¢�ªüÞ÷ 2× 109 ¥� Â�Ç�� ü÷�õ¥ º�û ¤¢ üþ��Ù�� º�û �¤Àì �î À��î Âê À�÷���üõ •

Ù c�� ×þ á�ìø ,Â�Õ�ì¢ ö��� �� .À�µÆ�÷ �±�µî ßµõ øÃ� ø À÷�ùÀª�µª�÷ ��ßþ� ¤¢ �ãì�ø ¼�®�� ý�Â� " Âµî�¤�î ø ' Âµî¤�î �î À��î ��a �� 7

.¢�ªüõ ù¢�¢ Çþ�Þ÷ F Âµî�¤�î ×þ �� �ú�� ,ß���ß�
.´¨�ýø�Æõ �þ Â�ï¤Ã� Çþ�ûÂÚÈóÝû Âþ�¨ ¥� ©�¤Àì �îüÆî 8

.À÷�ùÀõ� �Ü¬�ê ×þ �� r ø x ¢Àä ø¢ ,ö� ü� ¤¢ �î ´¨� �Àµ�� ¤¢ HW Âµî�¤�î ø¢ Ûõ�ª �µª¤ ßþ� �î À��î ��a �� 9
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ñ�·õdawn.out dawn.in

3 4 5
10 20 30
21 22 23 24
F
HW 1 11
F
HB 4 1000
F

0 0 6
21 22 2 980

ý¢ø¤ø ¼�®��

"ö�ð�õ����¨' ÂÚÈó ¥� ô¤�ú� ÂÔ÷ �� "ö�þø ¤À�³¨' ÂÚÈó ¥� ô�a¨ ÂÔ÷ ø ¢Â�ðüõ �¤�¬ ß� �� ß� ¢Â±÷ ×þ ñøa� ¥ø ¤ ¤¢
.À��þüõ Çû�î ÂÔ¬ ø 6 �� °��Â��� ø¢ö� �¤Àì ,ö� üa Ï ø À�îüõ ¢Â±÷

.À��þüõ Çþ�Ãê� 21 �� "ö�þø ¤À�³¨' ñøa� ÂÔ÷ �¤Àì ,ôø¢ ¥ø¤ ¤¢
ø 21 ¥� ø¢ ö� �¤Àì ,ö� ¥� Å� ø ¢ø¤üõ "ö�ð�õ����¨' ¥� ô�¨ ÂÔ÷ é�Êõ �� "ö�þø ¤À�³¨' ¥� ñøa� ÂÔ÷ ,ô�¨ ¥ø¤ ¤¢

.À��þüõ Çû�î 2 ø 0 �� 23
.À��þüõ Çþ�Ãê� 1000 �� ÂÔ¬ ¥� ,"ö�ð�õ����¨' ô¤�ú� ÂÔ÷ �¤Àì ,ô¤�ú� ¥ø¤ ¤¢

�¤Àì �fµ¹�µ÷ �î ¢�ªüõ ø¤¤¢ø¤ "ö�ð�õ����¨' ¥� ô¤�ú� ÂÔ÷ �� "ö�þø ¤À�³¨' ¥� ôø¢ ÂÔ÷ ,Ý¹�� ¥ø ¤ ¤¢ ,´þ�ú÷ ¤¢ ø
.À��þüõ Çû�î 980 ø 0 �� 1000 ø 20 ¥� ø¢ ö�
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