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Problem K 
Untangling Chain 
7ime Limit� �.� Seconds 

 
 
$ UHFWLOLQHDU FKDLQ LV DQ RUGHUHG VHTXHQFH WKDW DOWHUQDWHV KRUL]RQWDO DQG YHUWLFDO VHJPHQWV DV LQ )LJXUH .���  
<RX DUH JLYHQ D UHFWLOLQHDU FKDLQ ZKRVH ILUVW VHJPHQW VWDUWV IURP WKH RULJLQ ሺ0, 0ሻ DQG JRHV WR WKH ULJKW� 6XFK D 
UHFWLOLQHDU FKDLQ RI ݊ HGJHV FDQ EH GHVFULEHG DV D VHTXHQFH RI ݊ SDLUV ሺ݈௞,  ௞ሻ ZKHUH ݈௞ LV WKH OHQJWK RI WKH ݇�WKݐ
HGJH ݁௞ DQG ݐ௞ GHQRWHV WKH WXUQLQJ GLUHFWLRQ IURP WKH ݇�WK HGJH ݁௞ WR WKH ሺ݇ ൅ 1ሻ�VW HGJH ݁௞ାଵ� )RU 1 ൑ ݇ ൏ ݊� 
LI WKH FKDLQ WXUQV OHIW IURP ݁௞ WR ݁௞ାଵ� WKHQ ݐ௞ ൌ 1� DQG LI LW WXUQV ULJKW� WKHQ ݐ௞ ൌ െ1� )RU ݇ ൌ  ௞ LV VHW WRݐ �݊
EH ]HUR WR LQGLFDWH WKDW ݁௞ LV WKH ODVW HGJH RI WKH FKDLQ� )RU H[DPSOH� D UHFWLOLQHDU FKDLQ RI VL[ SDLUV VKRZQ LQ 
)LJXUH ��D� LV GHVFULEHG DV D VHTXHQFH RI VL[ SDLUV ሺ4, 1ሻ, ሺ5, െ1ሻ, ሺ2, െ1ሻ, ሺ2, െ1ሻ, ሺ4, 1ሻ, ሺ5, 0ሻ� 
 

 
)LJXUH .��� �D� $ QRQ�VLPSOH FKDLQ� �E� $Q XQWDQJOHG VLPSOH FKDLQ 

 
<RX ZRXOG DOUHDG\ QRWLFH WKDW WKH UHFWLOLQHDU FKDLQ GUDZQ E\ WKH JLYHQ GHVFULSWLRQ LV QRW VLPSOH� $ FKDLQ LV 
simple LI DQ\ WZR HGJHV LQ WKH FKDLQ KDYH QR LQWHUVHFWLRQ H[FHSW DW WKH HQG SRLQWV VKDUHG E\ DGMDFHQW HGJHV� 7R 
UHSUHVHQW WKH FKDLQ LQ D PRUH VXFFLQFW ZD\� \RX ZDQW WR PDNH LW VLPSOH LI LW LV QRW VLPSOH� ,Q RWKHU ZRUGV� \RX 
QHHG WR XQWDQJOH D JLYHQ UHFWLOLQHDU FKDLQ WR D VLPSOH FKDLQ E\ PRGLI\LQJ WKH OHQJWK RI LWV HGJHV� %XW WKH 
OHQJWK RI HDFK HGJH LQ WKH UHVXOWLQJ FKDLQ PXVW EH DW OHDVW 1 DQG DW PRVW ݊� DQG WKH WXUQLQJ GLUHFWLRQV PXVW EH 
NHSW XQFKDQJHG� 7KH FKDLQ VKRZQ LQ )LJXUH .���E� VKRZV RQH RI SRVVLEOH PRGLILFDWLRQV IRU WKH QRQ�VLPSOH 
FKDLQ JLYHQ LQ )LJXUH .���D�� DQG LWV GHVFULSWLRQ LV ሺ4, 1ሻ, ሺ5, െ1ሻ, ሺ2, െ1ሻ, ሺ2, െ1ሻ, ሺ1, 1ሻ, ሺ2, 0ሻ� 
 
*LYHQ D GHVFULSWLRQ RI D UHFWLOLQHDU FKDLQ� \RX VKRXOG ZULWH D SURJUDP WR XQWDQJOH WKH UHFWLOLQHDU FKDLQ� 
 
 
Input 
<RXU SURJUDP LV WR UHDG IURP VWDQGDUG LQSXW� 7KH ILUVW OLQH FRQWDLQV DQ LQWHJHU� ݊	ሺ1 ൑ ݊ ൑ 10,000ሻ � 
UHSUHVHQWLQJ WKH QXPEHU RI HGJHV RI DQ LQSXW UHFWLOLQHDU FKDLQ� ,Q WKH IROORZLQJ ݊ OLQHV� WKH ݇�WK OLQH FRQWDLQV 
WZR LQWHJHUV ݈௞ DQG ݐ௞ IRU WKH HGJH ݁௞� VHSDUDWHG E\ D VLQJOH VSDFH� ZKHUH ݈௞ ሺ1 ൑ ݈௞ ൑ 10,000ሻ LV WKH OHQJWK 
RI ݁௞� DQG ݐ௞ LV WKH WXUQLQJ GLUHFWLRQ IURP ݁௞ WR ݁௞ାଵ�௞ݐ  ൌ 1 LI LW LV WKH OHIW WXUQ DQG ݐ௞ ൌ െ1 LI LW LV WKH ULJKW 
WXUQ IRU 1 ൑ ݇ ൏ ݊� DQG ݐ௞ ൌ 0 IRU ݇ ൌ ݊�  
 
 
Output 
<RXU SURJUDP LV WR ZULWH WR VWDQGDUG RXWSXW� 7KH ILUVW OLQH VKRXOG FRQWDLQ ݊ SRVLWLYH LQWHJHUV� UHSUHVHQWLQJ WKH 
OHQJWK RI WKH HGJHV RI \RXU XQWDQJOHG VLPSOH FKDLQ DFFRUGLQJ WR WKH HGJH RUGHU RI WKH LQSXW FKDLQ� (DFK OHQJWK 
VKRXOG EH DW OHDVW 1 DQG DW PRVW ݊� 1RWH WKDW \RX GR QRW QHHG WR RXWSXW WKH WXUQLQJ GLUHFWLRQV EHFDXVH WKH 
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WXUQLQJ GLUHFWLRQV RI WKH VLPSOH FKDLQ LV LGHQWLFDO WR WKH RQHV RI WKH LQSXW FKDLQ� <RX FDQ DVVXPH WKDW DQ\ 
UHFWLOLQHDU FKDLQ GHVFULEHG LQ WKH LQSXW FDQ EH XQWDQJOHG ZLWK WKH HGJH OHQJWK FRQGLWLRQ� 
 
7KH IROORZLQJ VKRZV VDPSOH LQSXW DQG RXWSXW IRU WZR WHVW FDVHV� 
 
Sample Input 1 Output for the Sample Input 1 
6 
4 1 
5 -1 
2 -1 
2 -1 
4 1 
5 0 

4 5 2 2 1 2 

 
Sample Input 2 Output for the Sample Input 2 
6 
3 1 
3 1 
2 1 
4 1 
1 1 
3 0 

2 3 2 2 1 1 

 
 


