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Çàäà÷à A. Îõëàæäåíèå ðåàêòîðà

Èìÿ âõîäíîãî ôàéëà: cooling.in

Èìÿ âûõîäíîãî ôàéëà: cooling.out

Îãðàíè÷åíèå ïî âðåìåíè: 1 ñåêóíäà

Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Èçâåñòíàÿ òåððîðèñòè÷åñêàÿ ãðóïïà ïîä ðóêîâîäñòâîì çíàìåíèòîãî òåððîðèñòà Áåí Ãàäåíà ðå-

øèëà ïîñòðîèòü àòîìíûé ðåàêòîð äëÿ ïîëó÷åíèÿ îðóæåéíîãî ïëóòîíèÿ. Âàì, êàê êîìïüþòåðíîìó

ãåíèþ ýòîé ãðóïïû, ïîðó÷èëè ðàçðàáîòàòü ñèñòåìó îõëàæäåíèÿ ðåàêòîðà.

Ñèñòåìà îõëàæäåíèÿ ðåàêòîðà ïðåäñòàâëÿåò ñîáîé íàáîð òðóá, ñîåäèíÿþùèõ óçëû. Ïî òðóáàì

òå÷åò æèäêîñòü, ïðè÷åì äëÿ êàæäîé òðóáû ñòðîãî îïðåäåëåíî íàïðàâëåíèå, â êîòîðîì îíà äîëæíà

ïî íåé òå÷ü. Óçëû ñèñòåìû îõëàæäåíèÿ çàíóìåðîâàíû îò 1 äî N . Ñèñòåìà îõëàæäåíèÿ äîëæíà áûòü

ñïðîåêòèðîâàíà òàêèì îáðàçîì, ÷òîáû äëÿ êàæäîãî óçëà çà åäèíèöó âðåìåíè êîëè÷åñòâî æèäêîñòè,

âòåêàþùåé â óçåë, áûëî ðàâíî êîëè÷åñòâó æèäêîñòè, âûòåêàþùåé èç óçëà. Òî åñòü åñëè èç i-ãî óçëà
â j-ûé òå÷åò fij åäèíèö æèäêîñòè çà åäèíèöó âðåìåíè (åñëè èç i â j íåò òðóáû, òî ïîëîæèì fij = 0),
òî äëÿ êàæäîãî óçëà i äîëæíî âûïîëíÿòüñÿ

N∑
j=1

fij =
N∑
j=1

fji

Ó êàæäîé òðóáû èìååòñÿ ïðîïóñêíàÿ ñïîñîáíîñòü cij . Êðîìå òîãî, äëÿ îáåñïå÷åíèÿ äîñòàòî÷íîãî
îõëàæäåíèÿ òðåáóåòñÿ, ÷òîáû ïî òðóáå ïðîòåêàëî íå ìåíåå lij åäèíèö æèäêîñòè çà åäèíèöó âðåìåíè.
Òî åñòü äëÿ òðóáû, âåäóùåé èç i-ãî óçëà â j-ûé äîëæíî âûïîëíÿòüñÿ lij ≤ fij ≤ cij .

Âàì äàíî îïèñàíèå ñèñòåìû îõëàæäåíèÿ, âûÿñíèòå, êàêèì îáðàçîì ìîæíî ïóñòèòü æèäêîñòü ïî

òðóáàì, ÷òîáû âûïîëíÿëèñü âñå óêàçàííûå óñëîâèÿ.

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò ÷èñëà N è M � êîëè÷åñòâî óçëîâ è òðóá (1 ≤ N ≤ 200).

Ñëåäóþùèå M ñòðîê ñîäåðæàò îïèñàíèå òðóá. Êàæäàÿ ñòðîêà ñîäåðæèò ÷åòûðå öåëûõ ÷èñëà i, j, lij
è cij . Ëþáûå äâà óçëà ñîåäèíåíû íå áîëåå ÷åì îäíîé òðóáîé, åñëè åñòü òðóáà èç i â j, òî íåò òðóáû
èç j â i, íèêàêîé óçåë íå ñîåäèíåí òðóáîé ñàì ñ ñîáîé, 0 ≤ lij ≤ cij ≤ 105.

Ôîðìàò âûõîäíîãî ôàéëà
Åñëè ðåøåíèå ñóùåñòâóåò, âûâåäèòå íà ïåðâîé ñòðîêå âûõîäíîãî ôàéëà ñëîâî YES. Çàòåì âûâåäè-

òå M ÷èñåë � êîëè÷åñòâî æèäêîñòè, êîòîðîå äîëæíî òå÷ü ïî òðóáàì, ÷èñëà äîëæíû áûòü âûâåäåíû

â òîì ïîðÿäêå, â êîòîðîì òðóáû çàäàíû âî âõîäíîì ôàéëå. Åñëè ðåøåíèÿ íå ñóùåñòâóåò, âûâåäèòå

NO.

Ïðèìåðû
cooling.in cooling.out

4 6

1 2 1 2

2 3 1 2

3 4 1 2

4 1 1 2

1 3 1 2

4 2 1 2

NO

4 6

1 2 1 3

2 3 1 3

3 4 1 3

4 1 1 3

1 3 1 3

4 2 1 3

YES

1

2

3

2

1

1

Ñòðàíèöà 1 èç 4
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Çàäà÷à B. Ãëîáàëüíûé ìàêñèìàëüíûé ðàçðåç

Èìÿ âõîäíîãî ôàéëà: globalcut.in

Èìÿ âûõîäíîãî ôàéëà: globalcut.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû

Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéòà

Äàí íåîðèåíòèðîâàííûé ãðàô, êàæäîå ðåáðî èìååò ñâîþ ñòîèìîñòü. Íàéäèòå âåëè÷èíó ãëîáàëü-

íîãî ìèíèìàëüíîãî ðàçðåçà.

Ôîðìàò âõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà íàõîäèòñÿ äâà ÷èñëà n è n � ÷èñëî âåðøèí è ðåáåð â ãðàôå

(2 ≤ n ≤ 1000, 1 ≤ m ≤ 30 000). Ñëåäóþùèå m ñòðîê îïèñûâàþò ðåáðà è ñîäåðæàò ïî òðè ÷èñëà a,
b, c, ðåáðî ìåæäó a è b ïðîïóñêíîé ñïîñîáíîñòüþ c 0 ≤ c ≤ 109.

Ôîðìàò âûõîäíîãî ôàéëà

Âûâåäèòå âåëè÷èíó ãëîáàëüíîãî ìèíèìàëüíîãî ðàçðåçà.

Ïðèìåðû

globalcut.in globalcut.out

4 5

1 2 1

1 3 2

3 2 1

2 4 2

3 4 1

3

Ñòðàíèöà 2 èç 4
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Çàäà÷à C. Òîðãîâàÿ èãðà

Èìÿ âõîäíîãî ôàéëà: trading.in

Èìÿ âûõîäíîãî ôàéëà: trading.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû

Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Âû èãðàåòå â òîðãîâóþ èãðó. Â èãðå åñòü n òèïîâ ðåñóðñîâ èm çäàíèé, êîòîðûå ìîæíî ïîñòðîèòü

íà ýòè ðåñóðñû.

Èãðîêè õîäÿò ïî î÷åðåäè. Â òå÷åíèå ñâîåãî õîäà èãðîê ìîæåò òîðãîâàòü ñ äðóãèìè èãðîêàìè. Â

ïðîöåññå òîðãîâëè âû ìîæåòå ìåíÿòü îäíè ðåñóðñû íà äðóãèå, åñëè îáà èãðîêà ñîãëàñíû ñ îáìåíîì.

Îáìåí âñåãäà ïðîèñõîäèò 1 íà 1.

Ñåé÷àñ âàø õîä è âû õîòèòå ïîñòðîèòü íåêîòîðîå çäàíèå, íî ó âàñ íå õâàòàåò ðåñóðñîâ. Ïîýòîìó,

âû õîòèòå ïîòîðãîâàòüñÿ ñ äðóãèìè èãðîêàìè. Äëÿ i-ãî èãðîêà èçâåñòíî çäàíèå vi, êîòîðîå îí õî÷åò
ïîñòðîèòü. Èãîðîê ñîãëàñèòñÿ íà îáìåí, òîëüêî åñëè ïîñëå íåãî, êîëè÷åñòâî ðåñóðñîâ êîòîðûõ åìó

íå õâàòàåò óìåíüøèòñÿ.

Ïî äàííîìó íàáîðó ðåñóðñîâ êîòîðûå åñòü ó âàñ è ó äðóãèõ èãðîêîâ, çäàíèÿì êîòîðûå êàæäûé

èãðîê õî÷åò ïîñòðîèòü, îïðåäåëèòå ìîæíî ëè óñòðîèòü òîðãîâëþ òàêèì îáðàçîì, ÷òîáû ïîñòðîèòü

çäàíèå, êîòîðîå âû õîòèòå.

Ôîðìàò âõîäíîãî ôàéëà

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò ÷èñëî p� êîëè÷åñòâî èãðîêîâ, n� êîëè÷åñòâî ðåñóðñîâ,

m � êîëè÷åñòâî çäàíèé (1 ≤ p, n,m ≤ 20). Âòîðàÿ ñòðîêà ñîäåðæèò n ñëîâ � íàçâàíèÿ ðåñóðñîâ.

Ñëåäóþùèå m ñòðîê ñîäåðæàò îïèñàíèå çäàíèé. Êàæäîå îïèñàíèå íà÷èíàåòñÿ ñ íàçâàíèÿ çäàíèÿ

è ñëîâà �requires�, ïîñëå êîòîðîãî èäåò ñïèñîê íåîáõîäèìûõ ðåñóðñîâ â ôîðìàòå �<number> <name>�.

Íà êàæäîå çäàíèå òðåáóåòñÿ îò 1 äî 200 ðåñóðñîâ.

Ñëåäóþùèå p ñîäåðæàò îïèñàíèå èãðîêîâ. Êàæäîå îïèñàíèå íà÷èíàåòñÿ ñ èìåíè èãðîêà, ñëîâà

�wants�, ïîñëå êîòîðîãî èäåò çäàíèå, êîòîðîå îí õî÷åò ïîñòðîèòü. Ïîñëå ýòîãî èäåò ñëîâî �has� è

ðåñóðñû, êîòîðûå åñòü ó èãðîêà â ôîðìàòå �<number> <name>�. Ó êàæäîãî èãðîêà åñòü íå áîëåå 200

ðåñóðñîâ. Åñëè ó èãðîêà íè÷åãî íåò, òî ÷àñòü �has ...� ìîæåò áûòü îïóùåíà Âû èãðîê íîìåð 1.

Âñå èìåíà ñîñòîÿò èç áîëüøèõ è ìàëåíüêèõ àíãëèéñêèõ áóêâ. Ñëîâà ðàçäåëåíû ïðîáåëàìè è

çàïÿòûìè.

Ôîðìàò âûõîäíîãî ôàéëà

Åñëè ïîñòðîèòü çäàíèå íåâîçìîæíî, âûâåäèòå �No way�. Â ïðîòèâíîì ñëó÷àå âûâåäèòå ñïîñîá

ïîñòðîèòü çäàíèå. Ñëåäóéòå ôîðìàòó ïðèìåðà ìàêñèìàëüíî òî÷íî.

Ïðèìåðû

trading.in

3 5 3

sheep brick wood ore wheat

settlement requires 1 sheep, 1 brick, 1 wood, 1 wheat

road requires 1 brick, 1 wood

city requires 3 ore, 2 wheat

Andrew wants settlement, has 2 sheep, 2 wood

Ann wants road, has 3 brick, 2 wheat

Jane wants settlement, has 3 brick, 1 wheat, 3 wood

trading.out

trade with Ann wood for wheat

trade with Jane sheep for brick

build settlement

Ñòðàíèöà 3 èç 4
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trading.in

3 5 3

sheep brick wood ore wheat

settlement requires 1 sheep, 1 brick, 1 wood, 1 wheat

road requires 1 brick, 1 wood

city requires 3 ore, 2 wheat

Andrew wants settlement, has 2 sheep, 2 wood

Ann wants road, has 3 brick, 2 wheat

Jane wants settlement, has 1 sheep, 2 wheat, 3 wood

trading.out

No way

trading.in

5 5 3

sheep brick wood ore wheat

settlement requires 1 sheep, 1 brick, 1 wood, 1 wheat

road requires 1 brick, 1 wood

city requires 3 ore, 2 wheat

Andrew wants settlement, has 1 sheep, 3 wood

Ann wants road, has 3 brick

Alice wants road, has 3 brick

Jane wants settlement, has 1 sheep, 2 wheat, 1 wood

Joan wants road

trading.out

trade with Ann wood for brick

trade with Alice wood for brick

trade with Jane brick for wheat

build settlement

Ñòðàíèöà 4 èç 4


