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Problem F 
Philosopher’s Walk 

7ime Limit� �.� Seconds 
 
 

,Q 3URJUDPPLQJ /DQG� WKHUH DUH VHYHUDO SDWKZD\V FDOOHG 3KLORVRSKHU¶V :DONV IRU 
SKLORVRSKHUV WR KDYH D UHVW� $ 3KLORVRSKHU¶V :DON LV D SDWKZD\ LQ D VTXDUH�
VKDSHG UHJLRQ ZLWK SOHQW\ RI ZRRGV� 7KH ZRRGV DUH KHOSIXO IRU SKLORVRSKHUV WR 
WKLQN� EXW WKH\ SODQWHG VR GHQVHO\ OLNH D PD]H WKDW WKH\ ORVW WKHLU ZD\V LQ WKH 
PD]H RI ZRRGV RI D 3KLORVRSKHU¶V :DON� 
 
)RUWXQDWHO\� WKH VWUXFWXUHV RI DOO 3KLORVRSKHU¶V :DONV DUH VLPLODU� WKH VWUXFWXUH RI D 3KLORVRSKHU¶V :DON LV 
GHVLJQHG DQG FRQVWUXFWHG DFFRUGLQJ WR WKH VDPH UXOH LQ D 2௞ PHWHU VTXDUH� 7KH UXOH IRU GHVLJQLQJ WKH SDWKZD\ 
LV WR WDNH D ULJKW�WXUQ LQ �� GHJUHHV DIWHU HYHU\ ��PHWHU VWHS ZKHQ ݇ LV �� DQG WKH ELJJHU RQH IRU ZKLFK WKH 
LQWHJHU ݇ LV JUHDWHU WKDQ � LV EXLOW XS XVLQJ IRXU VXE�SDWKZD\V ZLWK ݇ െ 1 LQ D IUDFWDO VW\OH� )LJXUH )�� VKRZV 
WKUHH 3KLORVRSKHU¶V :DONV IRU ZKLFK ݇  LV �� �� DQG �� 7KH 3KLORVRSKHU¶V :DON ଶܹ  FRQVLVWV RI IRXU ଵܹ 
VWUXFWXUHV ZLWK WKH ORZHU�OHIW DQG WKH ORZHU�ULJKW RQHV DUH �� GHJUHH URWDWHG FORFNZLVH DQG FRXQWHU�FORFNZLVH� 
UHVSHFWLYHO\� WKH XSSHU RQHV KDYH WKH VDPH VWUXFWXUH ZLWK ଵܹ� 7KH VDPH LV WUXH IRU DQ\ ௞ܹ IRU ZKLFK WKH 
LQWHJHU ݇ LV JUHDWHU WKDQ �� 7KLV UXOH KDV EHHQ GHYLVHG E\ D PDWKHPDWLFDO SKLORVRSKHU 'DYLG +LOEHUW ����� ± 
������ DQG WKH UHVXOWLQJ SDWKZD\ LV XVXDOO\ FDOOHG D +,/%(57 &859( QDPHG DIWHU KLP� +H RQFH WDONHG DERXW D 
VSDFH ILOOLQJ PHWKRG XVLQJ WKLV NLQG RI FXUYH WR ILOO XS D VTXDUH ZLWK 2௞ VLGHV� DQG HYHU\ 3KLORVRSKHUV¶ :DON LV 
GHVLJQHG DFFRUGLQJ WR WKLV PHWKRG� 
         

 
�D� ࢃ૚                                 �E� ࢃ૛                                               �F� ࢃ૜   

 
)LJXUH )��� 7KUHH 3KLORVRSKHU¶V :DONV ZLWK VL]HV �D� ૛૚ ൌ	�� �E� ૛૛ ൌ	�� DQG �F� ૛૜ ൌ	�� UHSHFWLYHO\� 

 
7DH�&KHRQ LV LQ FKDUJH RI WKH UHVFXH RI WKH SKLORVRSKHUV ORVW LQ 3KLORVRSKHU¶V :DONV XVLQJ D KRW DLU EDOORRQ� 
)RUWXQDWHO\� HYHU\ ORVW SKLORVRSKHU FDQ UHSRUW 7DH�&KHRQ WKH QXPEHU RI PHWHU VWHSV KH KDV WDNHQ� DQG 7DH�
&KHRQ NQRZV WKH OHQJWK RI D VLGH RI WKH VTXDUH RI WKH 3KLORVRSKHU¶V :DON� +H KDV WR LGHQWLI\ WKH ORFDWLRQ RI 
WKH ORVW SKLORVRSKHU� WKH �ݔ,  FRRUGLQDWHV DVVXPLQJ WKDW WKH 3KLORVRSKHU¶V :DON LV SODFHG LQ WKH �VW TXDGUDQW �ݕ
RI D &DUWHVLDQ SODLQ ZLWK RQH PHWHU XQLW OHQJWK� $VVXPH WKDW WKH FRRUGLQDWH RI WKH ORZHU�OHIW FRUQHU EORFN LV 
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�1, 1�� 7KH HQWUDQFH RI D 3KLORVRSKHU¶V :DON LV DOZD\V DW �1, 1� DQG WKH H[LW LV DOZD\V �݊, 1� ZKHUH ݊ LV WKH 
OHQJWK RI D VLGH� $OVR DVVXPH WKDW WKH SKLORVRSKHU KDYH ZDONHG RQH PHWHU VWHS ZKHQ KH LV LQ WKH HQWUDQFH� DQG 
WKDW KH DOZD\V JR IRUZDUG WR WKH H[LW ZLWKRXW EDFN VWHSV� 
 
)RU H[DPSOH� LI WKH QXPEHU RI PHWHU�VWHSV WDNHQ E\ D ORVW SKLORVRSKHU LQ WKH 3KLORVRSKHU¶V :DON LQ ଶܹ LQ 
)LJXUH )���E� LV ��� \RXU SURJUDP VKRXOG UHSRUW �3, 4��  
 
<RXU PLVVLRQ LV WR ZULWH D SURJUDP WR KHOS 7DH�&KHRQ E\ PDNLQJ D SURJUDP UHSRUWLQJ WKH ORFDWLRQ RI WKH ORVW 
SKLORVRSKHU JLYHQ WKH QXPEHU RI PHWHU�VWHSV KH KDV WDNHQ DQG WKH OHQJWK RI D VLGH RI WKH VTXDUH RI WKH 
3KLORVRSKHU¶V :DON� +XUU\� $ SKLORVRSKHU XUJHQWO\ QHHGV \RXU KHOS� 
 
 
Input 
<RXU SURJUDP LV WR UHDG IURP VWDQGDUG LQSXW� 7KH LQSXW FRQVLVWV RI D VLQJOH OLQH FRQWDLQLQJ WZR SRVLWLYH 
LQWHJHUV� ݊ DQG ݉� UHSUHVHQWLQJ WKH OHQJWK RI D VLGH RI WKH VTXDUH RI WKH 3KLORVRSKHU¶V :DON DQG WKH QXPEHU RI 
PHWHU�VWHSV WDNHQ E\ WKH ORVW SKLORVRSKHU� UHVSHFWLYHO\� ZKHUH ݊ ൌ 2௞ DQG ݉ ൑ 2ଶ௞ IRU DQ LQWHJHU ݇ VDWLVI\LQJ 
0 ൏ ݇ ൑ 15�  
 
 
Output 
<RXU SURJUDP LV WR ZULWH WR VWDQGDUG RXWSXW� 7KH VLQJOH RXWSXW OLQH VKRXOG FRQWDLQ WZR LQWHJHUV� ݔ DQG ݕ� 
VHSDUDWHG E\ D VSDFH� ZKHUH �ݔ,  �LV WKH ORFDWLRQ RI WKH ORVW SKLORVRSKHU LQ WKH JLYHQ 3KLORVRSKHU¶V :DON �ݕ
 
7KH IROORZLQJ VKRZV VDPSOH LQSXW DQG RXWSXW IRU WZR WHVW FDVHV� 
 
Sample Input 1 Output for the Sample Input 1 
4 10 3 4 

 
Sample Input 2 Output for the Sample Input 2 
8 19 2 6 

 
 


