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Problem J 
Strongly Matchable 

7ime Limit� 3 Seconds 
 
 

/HW ܩ EH D VLPSOH XQGLUHFWHG JUDSK ZLWK ݊ YHUWLFHV� ZKRVH YHUWH[ DQG HGJH VHWV DUH GHQRWHG E\ ܸሺܩሻ DQG 
 DUH VDLG WR EH adjacent LI WKH\ VKDUH D FRPPRQ YHUWH[� 6LPLODUO\� WZR ܩ ሻ� UHVSHFWLYHO\� 7ZR HGJHV RIܩሺܧ
YHUWLFHV RI ܩ DUH VDLG WR EH adjacent LI WKH\ VKDUH D FRPPRQ HGJH� LQ ZKLFK FDVH WKH FRPPRQ HGJH MRLQV WKH 
WZR YHUWLFHV� DQ HGJH DQG D YHUWH[ RQ WKDW HGJH DUH FDOOHG incident� $ VXEVHW ܯ RI ܧሺܩሻ LV FDOOHG D matching RI 
 \LV LQFLGHQW WR H[DFWO ܩ LV FDOOHG D perfect matching LI HYHU\ YHUWH[ RI ܯ �DUH DGMDFHQW ܯ LI QR WZR HGJHV LQ ܩ
RQH HGJH RI 6 �ܯR� D PDWFKLQJ ܯ RI ܩ LV SHUIHFW LI DQG RQO\ LI ȁܯȁ ൌ ௡

ଶ
�  

 
7KH H[LVWHQFH RI D SHUIHFW PDWFKLQJ LQ ܩ FDQ EH GHFLGHG LQ SRO\QRPLDO WLPH� WKDQNV WR D SRO\QRPLDO�WLPH 
DOJRULWKP IRU ILQGLQJ D PD[LPXP PDWFKLQJ� D PDWFKLQJ WKDW FRQWDLQV WKH PD[LPXP QXPEHU RI HGJHV� %HVLGHV� 
WKHUH DUH WZR PRUH LQWHUHVWLQJ SUREOHPV RQ WKH H[LVWHQFH RI D SHUIHFW PDWFKLQJ LQ ܩ� 
 

 *LYHQ D SDUWLWLRQ RI ܸሺܩሻ LQWR ܵ DQG ܶ ZLWK ȁܵȁ ൌ ȁܶȁ ൌ ௡
ଶ
� GRHV ܩ KDV D SHUIHFW PDWFKLQJ LQ ZKLFK 

HYHU\ HGJH MRLQV D YHUWH[ LQ	ܵ DQG D YHUWH[ LQ ܶ" 
 )RU HYHU\ SDUWLWLRQ RI ܸሺܩሻ LQWR ܵ DQG ܶ ZLWK ȁܵȁ ൌ ȁܶȁ ൌ ௡

ଶ
� GRHV ܩ KDV D SHUIHFW PDWFKLQJ LQ ZKLFK 

HYHU\ HGJH MRLQV D YHUWH[ LQ	ܵ DQG D YHUWH[ LQ ܶ" 
 
)URP WKH ZHOO�NQRZQ +DOO¶V PDUULDJH WKHRUHP� ZH FDQ GHULYH D FRQGLWLRQ WKDW FKDUDFWHUL]HV WKH H[LVWHQFH RI D 
UHTXLUHG SHUIHFW PDWFKLQJ IRU WKH ILUVW TXHVWLRQ DV IROORZV� /HW ܩԢ EH WKH VSDQQLQJ VXEJUDSK RI ܩ ZLWK WKH 
HGJHV MRLQLQJ YHUWLFHV ERWK LQ ܵ  RU ERWK LQ ܶ  EHLQJ GHOHWHG� L�H�� ܸሺܩᇱሻ ൌ ܸሺܩሻ  DQG ܧሺܩᇱሻ ൌ ሼሺݑ, ሻݒ ∈
ݑ	������	ȁ	ሻܩሺܧ ∈ ݒ	���	ܵ ∈ ݒ	��	ܶ ∈ ݑ	���	ܵ ∈ ܶሽ� 7KHQ� ܩ KDV D UHTXLUHG SHUIHFW PDWFKLQJ EHWZHHQ ܵ DQG 
ܶ  LI DQG RQO\ LI ܩᇱ  KDV D SHUIHFW PDWFKLQJ� 0RUHRYHU� WKH +DOO¶V WKHRUHP OHDGV WR WKDW ܩᇱ  KDV D SHUIHFW 
PDWFKLQJ LI DQG RQO\ LI ȁܰሺܺሻȁ ൒ ȁܺȁ IRU HYHU\ VXEVHW ܺ RI ܵ� ZKHUH ܰሺܺሻ GHQRWHV WKH QHLJKERUKRRG RI ܺ� L�H�� 
WKH VHW RI DOO YHUWLFHV LQ ܶ  DGMDFHQW WR VRPH YHUWH[ RI ܺ � 7KH TXHVWLRQ� RI FRXUVH� FDQ EH DQVZHUHG LQ 
SRO\QRPLDO WLPH� DOVR WKDQNV WR D PD[LPXP PDWFKLQJ DOJRULWKP WKDW UXQV LQ SRO\QRPLDO WLPH� 
 
,V WKHUH DQ HIILFLHQW DOJRULWKP WR DQVZHU WKH VHFRQG TXHVWLRQ" $ JUDSK WKDW DGPLWV D SRVLWLYH DQVZHU IRU WKH 
VHFRQG TXHVWLRQ LV FDOOHG strongly matchable� WKDW LV� D JUDSK ܩ  LV strongly matchable LI ܩ  KDV D SHUIHFW 
PDWFKLQJ LQ ZKLFK HDFK HGJH MRLQV WZR YHUWLFHV� RQH LQ ܵ DQG WKH RWKHU LQ ܶ� IRU HYHU\ SDUWLWLRQ RI ܸሺܩሻ LQWR ܵ 
DQG ܶ ZLWK ȁܵȁ ൌ ȁܶȁ ൌ ௡

ଶ
� )RU H[DPSOH� WKH JUDSK VKRZQ LQ )LJXUH -�� �D� LV VWURQJO\ PDWFKDEOH EHFDXVH WKHUH 

LV D SHUIHFW PDWFKLQJ IRU HDFK RI WKH WKUHH SDUWLWLRQV XS WR V\PPHWU\�ܯ  ൌ ሼሺ1,4ሻ, ሺ2,5ሻ, ሺ3,͸ሻሽ IRU ܵ ൌ ሼ1,2,3ሽ 
DQG ܶ ൌ ሼ4,5,͸ሽ�ܯ  ൌ ሼሺ1,3ሻ, ሺ2,5ሻ, ሺ4,͸ሻሽ IRU ܵ ൌ ሼ1,2,4ሽ DQG ܶ ൌ ሼ3,5,͸ሽ�ܯ  ൌ ሼሺ1,3ሻ, ሺ2,5ሻ, ሺ͸,4ሻሽ IRU ܵ ൌ
ሼ1,2,͸ሽ DQG ܶ ൌ ሼ3,4,5ሽ� +RZHYHU� WKH JUDSK RI �E� LV QRW VWURQJO\ PDWFKDEOH EHFDXVH WKHUH LV QR SHUIHFW 
PDWFKLQJ EHWZHHQ ܵ ൌ ሼ1,2,4ሽ DQG ܶ ൌ ሼ3,5,͸ሽ� <RXU MRE LV WR ZULWH DQ HIILFLHQW UXQQLQJ SURJUDP IRU GHFLGLQJ 
ZKHWKHU RU QRW DQ LQSXW JUDSK ZLWK DQ HYHQ QXPEHU RI YHUWLFHV LV VWURQJO\ PDWFKDEOH� 
 
 
Input 
<RXU SURJUDP LV WR UHDG IURP VWDQGDUG LQSXW� 7KH ILUVW OLQH FRQWDLQV WZR SRVLWLYH LQWHJHUV ݊  DQG ݉ � 
UHVSHFWLYHO\� UHSUHVHQWLQJ WKH QXPEHUV RI YHUWLFHV DQG HGJHV RI WKH LQSXW JUDSK� ZKHUH ݊ LV HYHQ� ݊ ൑ 100� 
DQG ݉ ൑ ௡ሺ௡ିଵሻ

ଶ
� ,W LV IROORZHG E\ ݉ OLQHV� HDFK FRQWDLQV WZR SRVLWLYH LQWHJHUV ݑ DQG ݒ UHSUHVHQWLQJ DQ HGJH 

EHWZHHQ WKH YHUWLFHV ݑ DQG ݒ RI WKH LQSXW JUDSK� ,W LV DVVXPHG WKDW WKH YHUWLFHV DUH LQGH[HG IURP 1 WR ݊� 
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)LJXUH -��� 7KH JUDSK VKRZQ LQ �D� LV VWURQJO\ PDWFKDEOH� EXW WKH JUDSK RI �E� LV QRW� 
 
 
Output 
<RXU SURJUDP LV WR ZULWH WR VWDQGDUG RXWSXW� 3ULQW H[DFWO\ RQH LQWHJHU LQ D OLQH� ,I WKH LQSXW JUDSK LV VWURQJO\ 
PDWFKDEOH� WKH LQWHJHU VKRXOG EH 1� RWKHUZLVH� WKH LQWHJHU VKRXOG EH -1� 
 
7KH IROORZLQJ VKRZV VDPSOH LQSXW DQG RXWSXW IRU WZR WHVW FDVHV� 
 
Sample Input 1 Output for the Sample Input 1 
6 9 
1 4 
4 6 
6 3 
3 1 
1 2 
3 2 
4 5 
6 5 
2 5 

1 
 

 
Sample Input 2 Output for the Sample Input 2 
6 11 
1 2 
2 3 
3 6 
6 5 
5 4 
4 1 
2 5 
1 5 
2 4 
2 6 
3 5 

-1 
 

 


