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Çàäà÷à 1A Êòî õîäèò â ãîñòè ïî óòðàì
Èìÿ âõîäíîãî ôàéëà: k.in

Èìÿ âûõîäíîãî ôàéëà: k.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Â ×óäåñíîì Ëåñó æèâóò N ðàçëè÷íûõ ïåðñîíàæåé, ó êàæäîãî èç êîòîðûõ åñòü
ñâîé ñîáñòâåííûé äî- ìèê. Ñëåäóÿ çàâåòàì îäíîãî èç ñàìûõ èçâåñòíûõ ëåñíûõ
ïåðñîíàæåé, Âèííè-Ïóõà, êàæäûé æèòåëü ñ÷èòàåò íåîáõîäèìûì ïðîñíóòüñÿ ñ óòðà
ïîðàíüøå, óìûòüñÿ, îäåòüñÿ è ïîéòè â ãîñòè ê êîìó-ëèáî. Ðàçóìååòñÿ, ÷òî- áû
ïîñòóïèòü íå ïðîñòî ìóäðî, à î÷åíü ìóäðî è íå ïîòðàòèòü ñëèøêîì ìíîãî âðåìåíè
íà äîðîãó, ïåðñîíàæ îòïðàâèòñÿ íå ê êîìó-íèáóäü, à ê ñâîåìó ñîñåäó, òî åñòü ê
òîìó èç æèòåëåé, äîìèê êîòîðîãî íàõîäèòñÿ ê äàííîìó ïåðñîíàæó íà íàèìåíüøåì
âîçìîæíîì ðàññòîÿíèè. Íåòðóäíî ïîíÿòü, ÷òî õîçÿèíà ýòîãî äîìèêà íå îêàæåòñÿ
äîìà, ïîñêîëüêó îí òîæå âîñïîëüçóåòñÿ ïðàâèëîì Âèííè-Ïóõà. Ëèøü ïî ýòîé
ïðè÷èíå íåêîìó áóäåò íè êðèêíóòü �Óðà!�, íè îáðàäîâàòüñÿ ãîñòÿì. Åñëè âäðóã
îêàæåòñÿ, ÷òî íåñêîëüêî äîìèêîâ ðàñïîëîæåíû íà ìèíèìàëüíîì ðàññòîÿíèè îò
ïåðñîíàæà, òî îí âûáåðåò äëÿ ïîõîäà â ãîñòè äîìèê ñ íàèìåíüøèì íîìåðîì. Âàøà
çàäà÷à � îïðåäåëèòü êàêèå ïåðñîíàæè ñîáåðóòñÿ ó êàæäîãî äîìèêà.

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå çàäàåòñÿ êîëè÷åñòâî ïåðñîíàæåé N (2 6 N 6 100 000). Â

êàæäîé èç ïîñëåäóþùèõ N ñòðîê çàäàþòñÿ ïî äâà ÷èñëà � êîîðäèíàòû òî÷êè
íà ïëîñêîñòè, â êîòîðîé ðàñïîëîæåí äîìèê ñîîòâåòñòâóþùåãî ïåðñîíàæà. Âñå
êîîðäèíàòû � öåëûå íåîòðèöàòåëüíûå ÷èñëà, íå ïðåâîñõîäÿùèå 109.

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå N ñòðîê. i-àÿ ñòðîêà äîëæíà ñîäåðæàòü ÷èñëî i, çà êîòîðûì ñëåäóåò

äâîåòî÷èå è äàëåå â ïîðÿäêå âîçðàñòàíèÿ íîìåðà ïåðñîíàæåé, êîòîðûå ïðèäóò â
ãîñòè â i-ûé äîìèê.

Ïðèìåð
k.in k.out

6
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Çàäà÷à 1B �ëêà íà íîâûé ãîä
Èìÿ âõîäíîãî ôàéëà: spruce.in

Èìÿ âûõîäíîãî ôàéëà: spruce.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåáèáàéò

Â ãîðîäå Ì�aíåðñêå ãîòîâÿòñÿ ê ïðîâåäåíèþ íîâîãî ãîäà. Íà ãëàâíîé
ïëîùàäè ãîðîäà íóæíî ïîñòàâèòü áîëüøóþ êðàñèâóþ ¼ëêó. Îòâåòñòâåííîå
çàäàíèå ïî âûáîðó ¼ëêè ïîðó÷èëè Âàñå, èçâåñòíîìó ñîòðóäíèêó êàêîãî-òî òàì
èññëåäîâàòåëüñêîãî èíñòèòóòà.

Ëåñíè÷èé ïî èìåíè Àíäðåé çíàåò, êàê Âàñÿ âûáèðàåò äåðåâüÿ. Êîíå÷íî, îí õî÷åò
íàéòè ñàìóþ âûñîêóþ ¼ëêó. Íî ëåñ ñëèøêîì áîëüøîé, è Âàñÿ íå õî÷åò çàáëóäèòüñÿ
â í¼ì. Ïîýòîìó ïåðåä òåì, êàê èäòè èññëåäîâàòü äåðåâüÿ, îí ñïðîñèò ó Àíäðåÿ,
êàêóþ áû ¼ëêó åìó ñïèëèòü è óíåñòè íà ïëîùàäü. Ïîòîì Âàñÿ çàëåçåò íà ýòó ¼ëêó è
ïîñìîòðèò, ÷òî ðàñò¼ò â îêðóãå. Ñ ¼ëêè âûñîòû h ìåòðîâ âèäåí âåñü ëåñ â êâàäðàòå
2h ìåòðîâ × 2h ìåòðîâ, ñ öåíòðîì â ýòîé ¼ëêå.

Åñëè Âàñÿ óâèäèò ¼ëêó á�oëüøåé âûñîòû, ÷åì òà, íà êîòîðîé îí ñåé÷àñ, îí
ïåðåéä¼ò ê òàêîé ¼ëêå (ñàìîé âûñîêîé èç òåõ, êîòîðûå óâèäèò) è çàáåð¼òñÿ íà
íå¼. Ýòî áóäåò ïðîäîëæàòüñÿ, ïîêà Âàñÿ íå îêàæåòñÿ íà ¼ëêå, ñ êîòîðîé îí íå
óâèäèò áîëåå âûñîêèõ ¼ëîê. Òîãäà îí ñëåçåò ñ ýòîé ¼ëêè, ñïèëèò å¼ è îòíåñ¼ò íà
ïëîùàäü.

Ëåñíè÷èé Àíäðåé çíà¼ò âñ¼ ïðî ¼ëêè è ëåñ: êîîðäèíàòû è âûñîòó êàæäîé èç
n ¼ëîê. Ïîìîãèòå åìó ñîõðàíèòü ëåñ � ñäåëàòü òàê, ÷òîáû Âàñÿ ñïèëèë ¼ëêó êàê
ìîæíî ìåíüøåé âûñîòû.

Ôîðìàò âõîäíîãî ôàéëà
Âõîäíîé ôàéë ñîñòîèò èç íåñêîëüêèõ òåñòîâ. Â ïåðâîé ñòðîêå êàæäîãî òåñòà

ñîäåðæèòñÿ ÷èñëî n (1 6 n 6 50 000). Äàëåå ñëåäóþò n ñòðîê ïî òðè ÷èñëà â
êàæäîé. Â (i+1)-é ñòðîêå ñîäåðæàòñÿ ÷èñëà xi, yi è hi. Ýòî êîîðäèíàòû è âûñîòà
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i-é ¼ëêè. Âñå ÷èñëà âî âõîäíîì ôàéëå öåëûå è íå ïðåâîñõîäÿò 109 ïî ìîäóëþ. Â
îäíîì òåñòå íåòó äâóõ ¼ëîê îäèíàêîâîé âûñîòû.

Âõîäíîé ôàéë çàâåðøàåòñÿ ñòðîêîé ñ îäíèì íóë¼ì, êîòîðóþ îáðàáàòûâàòü íå
íóæíî. Ñóììà n ïî âñåì òåñòàì íå ïðåâîñõîäèò 50 000.

Ôîðìàò âûõîäíîãî ôàéëà
Äëÿ êàæäîãî òåñòà âûâåäèòe äâà ÷èñëà íà îòäåëüíîé ñòðîêå: íîìåð ¼ëêè,

êîòîðóþ Àíäðåé äîëæåí ïîêàçàòü Âàñå, è âûñîòó ¼ëêè, êîòîðàÿ áóäåò â ðåçóëüòàòå
ñïèëåíà. �ëêè íóìåðóþòñÿ â òîì ïîðÿäêå, â êîòîðîì îíè äàíû âî âõîäíîì ôàéëå,
íà÷èíàÿ ñ åäèíèöû, îòäåëüíî äëÿ êàæäîãî òåñòà.

Ïðèìåð
spruce.in spruce.out

3
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0
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Çàäà÷à 1C Circles
Èìÿ âõîäíîãî ôàéëà: circles.in

Èìÿ âûõîäíîãî ôàéëà: circles.out

Îãðàíè÷åíèå ïî âðåìåíè: 5 seconds
Îãðàíè÷åíèå ïî ïàìÿòè: 64 MB

There are n circles located on the plane. Circles may have common points, but for
any two circles their intersection is either a point, or one of the two circles.

Find the total area covered by at least one circle.

Ôîðìàò âõîäíîãî ôàéëà
The �rst line of the input �le contains integer number n (1 6 n 6 100 000). The

following n lines contain three integers each and describe circles. The i-th circle is
described by coordinates of its center xi and yi and its radius ri (−106 6 xi, yi 6 106,
1 6 ri 6 106).

Ôîðìàò âûõîäíîãî ôàéëà
Output one real number: the total area covered by at least one circle. Your answer

must have absolute or relative error of at most 10−9.

Ïðèìåð
circles.in circles.out

4

2 2 2

2 2 1

5 2 1

5 5 2

28.2743338823081391
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Çàäà÷à 1D Ôóòáîë
Èìÿ âõîäíîãî ôàéëà: football.in

Èìÿ âûõîäíîãî ôàéëà: football.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 MB

Íà ôóòáîëüíîì ïîëå ðàçìåðîì x× y íàõîäÿòñÿ n ôóòáîëèñòîâ. Îíè óæå î÷åíü
óñòàëè è ñòîÿò íà ìåñòå, íî æäóò, êóäà óïàäåò ìÿ÷, ÷òîáû ïîáåæàòü ê íåìó.
Ôóòáîëèñò áåæèò ê ìÿ÷ó â òîì ñëó÷àå, åñëè ìÿ÷ óïàë ê ýòîìó ôóòáîëèñòó
áëèæå, ÷åì ê ëþáîìó äðóãîìó ôóòáîëèñòó. Òðåáóåòñÿ îïðåäåëèòü äëÿ êàæäîãî
ôóòáîëèñòà ãðàíèöû çîíû, ïðè ïîïàäàíèè â êîòîðóþ îí ïîáåæèò ê ìÿ÷ó, åñëè
èçâåñòíî, ÷òî îíà ïðåäñòàâëÿåò ñîáîé ìíîãîóãîëüíèê.

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàäàíû òðè öåëûõ ÷èñëà x, y è n (2 6 x, y 6 105,

1 6 n 6 1 000). Ñëåäóþùèå n ñòðîê ñîäåðæàò öåëûå êîîðäèíàòû ôóòáîëèñòîâ xi

yi (0 < xi < x, 0 < yi < y). Íèêàêèå äâà ôóòáîëèñòà íå ñòîÿò â îäíîé òî÷êå.

Ôîðìàò âûõîäíîãî ôàéëà
Â âûõîäíîé ôàéë âûâåäèòå n ñòðîê. Â êàæäîé èç ñòðîê ïåðâîå ÷èñëî �

êîëè÷åñòâî âåðøèí çîíû ki, äàëåå ki ÷èñåë � êîîðäèíàòû âåðøèí xij yij â ïîðÿäêå
îáõîäà ïðîòèâ ÷àñîâîé ñòðåëêè, íà÷èíàÿ ñ ñàìîé íèæíåé èç ñàìûõ ëåâûõ âåðøèí
çîíû. Âåùåñòâåííûå ÷èñëà âûâîäèòå ñ ìàêñèìàëüíîé òî÷íîñòüþ.

Ïðèìåð
football.in football.out

4 4 4
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4 0 2 2 2 2 4 0 4

4 2 0 4 0 4 2 2 2

4 2 2 4 2 4 4 2 4

Çàäà÷à 1E Ôóòáîë
Èìÿ âõîäíîãî ôàéëà: football.in

Èìÿ âûõîäíîãî ôàéëà: football.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 MB

Íà ôóòáîëüíîì ïîëå ðàçìåðîì x× y íàõîäÿòñÿ n ôóòáîëèñòîâ. Îíè óæå î÷åíü
óñòàëè è ñòîÿò íà ìåñòå, íî æäóò, êóäà óïàäåò ìÿ÷, ÷òîáû ïîáåæàòü ê íåìó.

Ôóòáîëèñò áåæèò ê ìÿ÷ó â òîì ñëó÷àå, åñëè ìÿ÷ óïàë ê ýòîìó ôóòáîëèñòó
áëèæå, ÷åì ê ëþáîìó äðóãîìó ôóòáîëèñòó. Òðåáóåòñÿ îïðåäåëèòü äëÿ êàæäîãî
ôóòáîëèñòà ãðàíèöû çîíû, ïðè ïîïàäàíèè â êîòîðóþ îí ïîáåæèò ê ìÿ÷ó, åñëè
èçâåñòíî, ÷òî îíà ïðåäñòàâëÿåò ñîáîé ìíîãîóãîëüíèê.

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàäàíû òðè öåëûõ ÷èñëà x, y è n (2 6 x, y 6 105,

1 6 n 6 30 000). Ñëåäóþùèå n ñòðîê ñîäåðæàò öåëûå êîîðäèíàòû ôóòáîëèñòîâ xi

yi (0 < xi < x, 0 < yi < y). Íèêàêèå äâà ôóòáîëèñòà íå ñòîÿò â îäíîé òî÷êå.

Ôîðìàò âûõîäíîãî ôàéëà
Â âûõîäíîé ôàéë âûâåäèòå n ñòðîê. Â êàæäîé èç ñòðîê ïåðâîå ÷èñëî �

êîëè÷åñòâî âåðøèí çîíû ki, äàëåå ki ÷èñåë � êîîðäèíàòû âåðøèí xij yij â ïîðÿäêå
îáõîäà ïðîòèâ ÷àñîâîé ñòðåëêè, íà÷èíàÿ ñ ñàìîé íèæíåé èç ñàìûõ ëåâûõ âåðøèí
çîíû. Âåùåñòâåííûå ÷èñëà âûâîäèòå ñ ìàêñèìàëüíîé òî÷íîñòüþ.

Ïðèìåð
football.in football.out

4 4 4

1 1

1 3

3 1

3 3

4 0 0 2 0 2 2 0 2

4 0 2 2 2 2 4 0 4

4 2 0 4 0 4 2 2 2

4 2 2 4 2 4 4 2 4

Çàäà÷à 2A Ôóíêöèÿ
Èìÿ âõîäíîãî ôàéëà: function.in

Èìÿ âûõîäíîãî ôàéëà: function.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Âû÷èñëèòå ôóíêöèþ: f(n) =


1 åñëè n 6 2

f(⌊6 ∗ n/7⌋) + f(⌊2 ∗ n/3⌋) åñëè n mod 2 = 1

f(n− 1) + f(n− 3) åñëè n mod 2 = 0

Ôîðìàò âõîäíîãî ôàéëà
Âõîäíûå äàííûå ñîäåðæàò íàòóðàëüíîå ÷èñëî n (1 6 n 6 1012).

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå çíà÷åíèå ôóíêöèè ïî ìîäóëþ 232.
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Ïðèìåð
function.in function.out

7 10

Çàäà÷à 2B Êîòÿòà ñ ïèðîæêàìè
Èìÿ âõîäíîãî ôàéëà: kittens.in

Èìÿ âûõîäíîãî ôàéëà: kittens.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéò

Îäíàæäû n êîòÿò ðåøèëè ïîêóøàòü ïèðîæêîâ. Îäíàêî êîòÿò ìíîãî, ïîýòîìó
èì íåïðîñòî âûáðàòü íà÷èíêó, êîòîðàÿ âñåõ ïîðàäóåò. Èçâåñòíî, ÷òî ãðóïïà
èç íå áîëåå ÷åì k êîòÿò âñåãäà ìîæåò ïðèéòè ê êîíñåíñóñó, à âîò áîëüøàÿ
ãðóïïà îáÿçàòåëüíî ðàçîáú¼òñÿ íà äâå, ïðèíöèïèàëüíî íåñîãëàñíûå äðóã ñ äðóãîì.
Êîòÿòà � ñóùåñòâà ñïðàâåäëèâûå, ïîýòîìó ðàçìåðû ýòèõ ãðóïï áóäóò îòëè÷àòüñÿ
íå áîëåå ÷åì íà îäèí.

Ãðóïïû, ðàçìåð êîòîðûõ âñ¼ åù¼ îêàæåòñÿ áîëüøå k ïîñëå òàêîãî ðàçäåëåíèÿ,
ïðîäîëæàò ñïîðèòü è ðàçäåëÿòüñÿ íà ìåíüøèå ïî òîìó æå ïðèíöèïó. Îïðåäåëèòå,
ñêîëüêî ãðóïï êîòÿò â èòîãå îòïðàâÿòñÿ çà ïèðîæêàìè.

Ôîðìàò âõîäíîãî ôàéëà
Â åäèíñòâåííîé ñòðîêå âõîäíîãî ôàéëà çàïèñàíû öåëûå ÷èñëà n è k�

êîëè÷åñòâî êîòÿò è êðèòè÷åñêèé ðàçìåð ãðóïïû, ñîîòâåòñòâåííî (1 6 n, k 6 1018).
×èñëà çàïèñàíû áåç âåäóùèõ íóëåé.

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå åäèíñòâåííîå öåëîå ÷èñëî � èòîãîâîå êîëè÷åñòâî ãðóïï. ×èñëî

äîëæíî áûòü òàêæå çàïèñàíî áåç âåäóùèõ íóëåé.

Ïðèìåð
kittens.in kittens.out

17 4 5

Çàäà÷à 2C Ñàìûé äëèííûé ïóòü
Èìÿ âõîäíîãî ôàéëà: path.in

Èìÿ âûõîäíîãî ôàéëà: path.out

Îãðàíè÷åíèå ïî âðåìåíè: 0.5 ñåêóíä
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåáèáàéò

Â äàííîì îðèåíòèðîâàííîì ãðàôå íàéäèòå ñàìûé äëèííûé ïóòü òàêîé, ÷òî

êàæäàÿ âåðøèíà ãðàôà âñòðå÷àåòñÿ â í¼ì íå áîëåå îäíîãî ðàçà.

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàäàíû ÷åðåç ïðîáåë äâà öåëûõ ÷èñëà n è

m (1 6 n 6 22, 0 6 m 6 1000). Â ñëåäóþùèõ m ñòðîêàõ çàäàíû ð¼áðà ãðàôà
â ôîðìàòå ui vi �íîìåðà íà÷àëüíîé è êîíå÷íîé âåðøèí ðåáðà i, ñîîòâåòñòâåííî.
Ãðàô ìîæåò ñîäåðæàòü ïåòëè è êðàòíûå ð¼áðà.

Ôîðìàò âûõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âûõîäíîãî ôàéëà âûâåäèòå äëèíó èñêîìîãî ïóòè l. Âî âòîðîé

ñòðîêå âûâåäèòå l+1 ÷èñëî ÷åðåç ïðîáåë � âåðøèíû ïóòè â ïîðÿäêå îáõîäà. Åñëè
îïòèìàëüíûõ îòâåòîâ íåñêîëüêî, ìîæíî âûâåñòè ëþáîé èç íèõ.

Ïðèìåðû
path.in path.out

3 3

1 2

2 3

3 1

2

1 2 3

4 6

1 2

2 1

2 3

2 4

3 2

4 2

2

1 2 4

5 3

3 2

2 2

1 5

1

3 2

Çàäà÷à 2D Êðèâûå çåðêàëà
Èìÿ âõîäíîãî ôàéëà: mirror.in

Èìÿ âûõîäíîãî ôàéëà: mirror.out

Îãðàíè÷åíèå ïî âðåìåíè: 0.5 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 Ìá

Çà îäèí çàëï BFG-9000 óíè÷òîæàåò ìîíñòðîâ íà òðåõ ñîñåäíèõ áàëêîí÷èêàõ.
Áàëêîí÷èêè ïðè ýòîì íå ðàçðóøàþòñÿ. À ìîíñòðû ïîãèàáàþò. (N -é áàëêîí÷èê
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ñîñåäñòâóåò ñ ïåðâûì). Ïîñëå çàëïà îñòàâøèåñÿ â æèâûõ ìîíñòðû íàíîñÿò Ëåîíèäó
(ãëàâíîìó ãåðîþ ðîìàíà) ïîâðåæäåíèÿ � ïî îäíîé åäèíèöå êàæäûé. Äàëåå ñëåäóåò
íîâûé çàëï è òàê äî òåõ ïîð, ïîêà âñå ìîíñòðû íå ïîãèáíóò. Òðåáóåòñÿ îïðåäåëèòü
ìèíèìàëüíûå ïîâðåæäåíèÿ, êîòîðûå ìîæåò ïîíåñòè Ëåîíèä.

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà ñîäåðæèò öåëîå ÷èñëî N , êîëè÷åñòâî áàëêîí÷èêîâ, íà êîòîðûõ

ìîíñòðû çàíÿëè êðóãîâóþ îáîðîíó (3 6 N 6 30). Âî âòîðîé ñòðîêå äàíû N öåëûõ
÷èñåë � êîëè÷åñòâî ìîíñòðîâ íà êàæäîì áàëêîí÷èêå (íà êàæäîì íå ìåíåå 1 è íå
áîëåå 100).

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå ìèíèìàëüíîå êîëè÷åñòâî åäèíèö ïîâðåæäåíèé.

Ïðèìåð
mirror.in mirror.out

7

3 4 2 2 1 4 1

9

Çàäà÷à 2E Ñîðòèðîâêà âðó÷íóþ
Èìÿ âõîäíîãî ôàéëà: sort.in

Èìÿ âûõîäíîãî ôàéëà: sort.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Ïðèøëî âðåìÿ ðàññòàâèòü êíèæêè íà ïîëêå. Íà íåé ñòîÿò n êíèã, îäíîçíà÷íî
ïðîíóìåðîâàííûõ öåëûìè ÷èñëàìè îò 1 äî n. Òðåáóåòñÿ ðàññòàâèòü èõ â
ïîðÿäêå âîçðàñòàíèÿ íîìåðîâ. Âû ïðåêðàñíî çíàåòå, ÷òî áûñòðàÿ ñîðòèðîâêà

è ñîðòèðîâêà âñòàâêàìè � áûñòðûå ìåòîäû ñîðòèðîâêè, îäíàêî èõ íåïðîñòî
èñïîëíÿòü âðó÷íóþ. Îíè ýôôåêòèâíû äëÿ êîìïüþòåðîâ, à íå äëÿ ëþäåé.

Ïîýòîìó âû ðåøèëè ñîðòèðîâàòü êíèãè, âñòàâëÿÿ i-þ êíèãó íà i-þ ïîçèöèþ.
Ñêîëüêî îïåðàöèé âàì ïðèä¼òñÿ âûïîëíèòü äëÿ óñïåøíîé ñîðòèðîâêè?

Âîò äâà ïðèìåðà îïåðàöèè:
• 1 3 4 5 2 → 1 2 3 4 5, åñëè ìû âñòàâëÿåì 2 íà ñâîå ìåñòî
• 1 3 4 5 2 → 1 4 3 5 2, åñëè ìû âñòàâëÿåì 3 íà ñâîå ìåñòî

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà ñîäåðæèòñÿ öåëîå ÷èñëî n (1 6 n 6 20) �

êîëè÷åñòâî êíèã íà ïîëêå.

Âî âòîðîé ñòðîêå çàïèñàíî n ðàçëè÷íûõ öåëûõ ÷èñåë îò 1 äî n�íîìåðà êíèã â
òîì ïîðÿäêå, â êîòîðîì îíè ðàññòàâëåíû âíà÷àëå.

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå åäèíñòâåííîå öåëîå ÷èñëî � ìèíèìàëüíîå êîëè÷åñòâî îïåðàöèé

óêàçàííîãî âèäà, êîòîðîå ïðèä¼òñÿ âûïîëíèòü äëÿ ñîðòèðîâêè.

Ïðèìåðû
sort.in sort.out

3

1 2 3

0

3

2 1 3

1

3

3 2 1

2

9

7 2 9 4 6 8 5 3 1

5

Çàäà÷à 2F Ïåðåñòàíîâêè
Èìÿ âõîäíîãî ôàéëà: perms.in

Èìÿ âûõîäíîãî ôàéëà: perms.out

Îãðàíè÷åíèå ïî âðåìåíè: 1 ñåêóíäà
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Ñàøà è Ôåäÿ èãðàþò â èíòåðåñíóþ èãðó. Ó íèõ åñòü n êóáèêîâ, íà êîòîðûõ
íàïèñàíû ðàçëè÷íûå ÷èñëà îò 1 äî n. Ðåáÿòà íàðèñîâàëè íà áóìàãå n êëåòî÷åê â
ðÿä è èãðàþò ïî ñëåäóþùèì ïðàâèëàì.

Ñíà÷àëà ïåðâûé èãðîê âûñòàâëÿåò íåêîòîðûå êóáèêè íà êëåòî÷êè, çàòåì âòîðîé
èãðîê âûñòàâëÿåò íà ñâîáîäíûå êëåòêè îñòàâøèåñÿ êóáèêè. Ïîñëå ýòîãî ïåðâûé
èãðîê äåëàåò ñëåäóþùèå äåéñòâèÿ: îí ñìîòðèò, êàêîå ÷èñëî íàïèñàíî íà ïîñëåäíåì
êóáèêå (ïóñòü ýòî ÷èñëî a) è ïîñëå ýòîãî ïåðåñòàâëÿåò ïîñëåäíèå a êóáèêîâ
â îáðàòíîì ïîðÿäêå. Ýòè äåéñòâèÿ ïåðâûé èãðîê ïîâòîðÿåò äî òåõ ïîð, ïîêà
ïîñëåäíèì íå ñòàíåò êóáèê ñ ÷èñëîì 1.

Íàïðèìåð, ïóñòü ó ðåáÿò ïÿòü êóáèêîâ. Åñëè ïåðâûé èãðîê ïîñòàâèë âòîðîé è
òðåòèé êóáèê íà òðåòüå è ïÿòîå ìåñòî: ¾..3.2¿, òî âòîðîé èãðîê ìîæåò ðàññòàâèòü
îñòàâøèåñÿ êóáèêè òàê: ¾41352¿. Â ýòîì ñëó÷àå ïåðâîìó èãðîêó ïîòðåáóåòñÿ
ñäåëàòü ïÿòü äåéñòâèé: ¾41325¿, ¾52314¿, ¾54132¿, ¾54123¿, ¾54321¿, ïîñëå ÷åãî
èãðà çàêîí÷èòñÿ.
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Ñåé÷àñ ïåðâûì õîäèë Ñàøà. Ïîìîãèòå Ôåäå ðàññòàâèòü êóáèêè òàê, ÷òîáû Ñàøà
ñäåëàë ìàêñèìàëüíî âîçìîæíîå êîëè÷åñòâî äåéñòâèé.

Ôîðìàò âõîäíîãî ôàéëà
Âî âõîäíîì ôàéëå ñîäåðæèòñÿ ÷èñëî n (1 6 n 6 25). Ñëåäóþùèå n ÷èñåë çàäàþò

ðàñïîëîæåíèå êóáèêîâ ïîñëå õîäà Ñàøè. ×èñëî 0 îçíà÷àåò, ÷òî êëåòêà ñâîáîäíà,
÷èñëî îò 1 äî n � íîìåð êóáèêà, êîòîðûé ñòîèò â ýòîé êëåòêå. Âî âõîäíîì ôàéëå
íå áîëåå 10 íóëåé.

Ôîðìàò âûõîäíîãî ôàéëà
Íà ïåðâîé ñòðîêå âûõîäíîãî ôàéëà âûâåäèòå ìàêñèìàëüíîå êîëè÷åñòâî

äåéñòâèé, êîòîðîå ïðèäåòñÿ ñäåëàòü Ñàøå.
Íà âòîðîé ñòðîêå âûâåäèòå n ÷èñåë îò 1 äî n, ãäå i-å ÷èñëî îçíà÷àåò íîìåð

êóáèêà, ñòîÿùåãî â i-îé êëåòêå ïîñëå õîäà Ôåäè. Åñëè îïòèìàëüíûõ ðåøåíèé
íåñêîëüêî, âûâåäèòå ëþáîå.

Ïðèìåð
perms.in perms.out

5

0 0 3 0 2

5

4 1 3 5 2

2

0 0

1

1 2

Çàäà÷à 3A ÄÍÊ ðîáîòîâ
Èìÿ âõîäíîãî ôàéëà: robots.in

Èìÿ âûõîäíîãî ôàéëà: robots.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Ïîñëåäíèå äîñòèæåíèÿ â òåõíîëîãèè ñèíòåçà ÄÍÊ ïîçâîëèëè ïðîâåñòè
ýêñïåðèìåíò ïî ñîçäàíèþ áèîðîáîòîâ.

Äëÿ îáëåã÷åíèÿ çàäà÷è ñîçäàíèÿ ÏÎ äëÿ óïðàâëåíèÿ ðîáîòàìè áûëî ïðèíÿòî
ðåøåíèå, ÷òî èõ ÄÍÊ áóäåò ñîñòîÿòü èç M = 2n ñèìâîëîâ äëÿ íåêîòîðîãî
n > 2. Êðîìå ýòîãî, ïî òåõíè÷åñêèì ïðè÷èíàì ýòî áóäåò íå îáû÷íàÿ ñòðîêà, à
öèêëè÷åñêàÿ, òî åñòü å¼ ìîæíî íà÷èíàòü ÷èòàòü ñ ëþáîé ïîçèöèè.

Îäíîé èç öåëåé ýêñïåðèìåíòà ÿâëÿåòñÿ èçó÷åíèå ìóòàöèé áèîðîáîòîâ. Â
ðåçóëüòàòå ïðîäîëæèòåëüíûõ íàáëþäåíèé áûëî íàéäåíî ìíîãî ðàçëè÷íûõ
âèäîâ ðîáîòîâ. Äëÿ ïîíèìàíèÿ ïðîöåññà ìóòàöèè ó÷¼íûì íåîáõîäèìî ðåøèòü
ñëåäóþùóþ çàäà÷ó. Äëÿ ÄÍÊ äâóõ ðîáîòîâ òðåáóåòñÿ îïðåäåëèòü êîýôôèöèåíò èõ
ïîõîæåñòè. Îí âû÷èñëÿåòñÿ, êàê ìàêñèìàëüíîå êîëè÷åñòâî ñîâïàäàþùèõ ñèìâîëîâ

ïðè íàèëó÷øåì ñîâìåùåíèè ýòèõ ÄÍÊ. ×åì áîëüøå ñèìâîëîâ ñîâïàäàåò, òåì
ëó÷øå ñîâìåùåíèå.

Òðåáóåòñÿ íàïèñàòü ïðîãðàììó, êîòîðàÿ íàéä¼ò íàèëó÷øåå ñîâìåùåíèå äâóõ
ÄÍÊ.

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàïèñàíî îäíî ÷èñëî M (4 6 M 6 131072).

Â ñëåäóþùèõ äâóõ ñòðîêàõ çàïèñàíû ÄÍÊ äâóõ ðîáîòîâ. Îáå ÄÍÊ � ñòðîêè,
ñîñòîÿùèå ðîâíî èç M ñèìâîëîâ èç ìíîæåñòâà {`A', `C', `G', `T'}.

Ôîðìàò âûõîäíîãî ôàéëà
Â âûõîäíîé ôàéë âûâåäèòå äâà ÷èñëà � ìàêñèìàëüíîå êîëè÷åñòâî ñîâïàäàþùèõ

ñèìâîëîâ è çíà÷åíèå îïòèìàëüíîãî ñäâèãà � íåîòðèöàòåëüíîå êîëè÷åñòâî
ñèìâîëîâ âòîðîé ÄÍÊ, êîòîðûå íåîáõîäèìî ïåðåíåñòè èç êîíöà ñòðîêè â å¼ íà÷àëî
äëÿ äîñòèæåíèÿ íàèëó÷øåãî ñîâìåùåíèÿ.

Ïðèìåð
robots.in robots.out

16

ACGTACGTACGTACGT

CGTACGTACGTACGTC

15 1

Çàäà÷à 3D Óðàâíåíèå
Èìÿ âõîäíîãî ôàéëà: equation.in

Èìÿ âûõîäíîãî ôàéëà: equation.out

Îãðàíè÷åíèå ïî âðåìåíè: 10 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Äàíî óðàâíåíèå âèäà XN + Y N ≡ ZN mod M .
Òðåáóåòñÿ äëÿ ôèêñèðîâàííûõ N è M íàéòè êîëè÷åñòâî ðàçëè÷íûõ ðåøåíèé

ýòîãî óðàâíåíèÿ. Ðåøåíèåì íàçîâ¼ì òàêóþ òðîéêó íàòóðàëüíûõ ÷èñåë (X,Y, Z),
÷òî âûïîëíÿåòñÿ:

• 1 6 X 6 Y < M

• 1 6 Z < M

• XN + Y N ≡ ZN mod M

Ôîðìàò âõîäíîãî ôàéëà
Â åäèíñòâåííîé ñòðîêå âõîäíîãî ôàéëà çàïèñàíû ÷èñëà N è M (1 6 N 6 77,

1 6 M 6 77).
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Ôîðìàò âûõîäíîãî ôàéëà
Â âûõîäíîé ôàéë âûâåäèòå îäíî ÷èñëî � îòâåò íà çàäà÷ó.

Ïðèìåðû
equation.in equation.out

1 3 2

2 4 5

3 5 8

Çàäà÷à 3F ÀÂË-äåðåâüÿ
Èìÿ âõîäíîãî ôàéëà: avl.in

Èìÿ âûõîäíîãî ôàéëà: avl.out

Îãðàíè÷åíèå ïî âðåìåíè: 5 ñåêóíä
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

ÀÂË-äåðåâî � ñáàëàíñèðîâàííîå ïî âûñîòå äâîè÷íîå äåðåâî ïîèñêà: äëÿ
êàæäîé åãî âåðøèíû âûñîòà å¼ äâóõ ïîääåðåâüåâ ðàçëè÷àåòñÿ íå áîëåå ÷åì íà
1. ÀÂË-äåðåâüÿ íàçâàíû ïî ïåðâûì áóêâàì ôàìèëèé èõ èçîáðåòàòåëåé, Ã. Ì.
Àäåëüñîíà-Âåëüñêîãî è Å. Ì. Ëàíäèñà.

Äëÿ ôèêñèðîâàííîãî êîëè÷åñòâà âåðøèí ìîæåò ñóùåñòâîâàòü íåñêîëüêî
ÀÂË-äåðåâüåâ. Íàïðèìåð, ñóùåñòâóåò øåñòü ÀÂË-äåðåâüåâ, ñîñòîÿùèõ èç ïÿòè
âåðøèí.

Òàêæå äåðåâüÿ ñ îäèíàêîâûì êîëè÷åñòâîì âåðøèí ìîãóò èìåòü ðàçëè÷íóþ
âûñîòó. Íàïðèìåð, ñóùåñòâóþò äåðåâüÿ èç ñåìè âåðøèí ñ âûñîòàìè 2 è 3
ñîîòâåòñòâåííî.

Òðåáóåòñÿ ïî çàäàííûì n è h íàéòè êîëè÷åñòâî ÀÂË-äåðåâüåâ, ñîñòîÿùèõ èç n
âåðøèí è èìåþùèõ âûñîòó h. Òàê êàê îòâåò ìîæåò áûòü î÷åíü áîëüøèì, òðåáóåòñÿ
íàéòè îñòàòîê îò äåëåíèÿ èñêîìîãî êîëè÷åñòâà íà 786433.

Ôîðìàò âõîäíîãî ôàéëà
Âî âõîäíîì ôàéëå äàíû ÷èñëà n è h (1 6 n 6 65535, 0 6 h 6 15).

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå îäíî ÷èñëî � îñòàòîê îò äåëåíèÿ êîëè÷åñòâà ÀÂË-äåðåâüåâ,

ñîñòîÿùèõ èç n âåðøèí è èìåþùèõ âûñîòó h, íà 786433.

Ïðèìåð
avl.in avl.out

7 3 16

786433 � ïðîñòîå ÷èñëî, 786433 = 3 · 218 + 1.

Çàäà÷à 3H Ðàçäâîåíèå
Èìÿ âõîäíîãî ôàéëà: real.in

Èìÿ âûõîäíîãî ôàéëà: real.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Îáîçíà÷èì äâå ïîñëåäîâàòåëüíîñòè äåéñòâèòåëüíûõ ÷èñåë x(k) è y(k).
Îïðåäåëèì ïîñëåäîâàòåëüíîñòü êîìïëåêñíûõ ÷èñåë z(k): z(k) = x(k) + iy(k).

Ïóñòü FFTN (k, z) =
N−1∑
n=0

zne
2πikn/N . Àíàëîãè÷íûì îáðàçîì îïðåäåëÿþòñÿ

FFTN (k, x) è FFTN (k, y).
Òðåáóåòñÿ ïî âû÷èñëåííûì çíà÷åíèÿì FFTN (k, z) âîññòàíîâèòü çíà÷åíèÿ

FFTN (k, x) è FFTN (k, y).
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Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàïèñàíî öåëîå ÷èñëî N (1 6 N 6 230, N

ÿâëÿåòñÿ ñòåïåíüþ äâîéêè). Äàëåå ñëåäóþò öåëûå íåîòðèöàòåëüíûå ÷èñëà A, B, C,
D, E, F , íå ïðåâîñõîäÿùèå 1000. Äëÿ ýêîíîìèè âðåìåíè ââîäà çíà÷åíèÿ FFTN (k, z)
íóæíî áóäåò âû÷èñëÿòü ïî ñëåäóþùèì ôîðìóëàì:

FFTN (k, z).real = ((A+B · k) xor (C · k)) · 10−3,
FFTN (k, z).imag = ((D + E · k) xor (F · k)) · 10−3,
ãäå FFTN (k, z).real è FFTN (k, z).imag � äåéñòâèòåëüíàÿ è ìíèìàÿ ÷àñòè

ñîîòâåòñòâåííî.
Çàòåì äàíî ÷èñëî M � êîëè÷åñòâî çàïðîñîâ (1 6 M 6 105). Äàëåå ñëåäóþò M

öåëûõ ÷èñåë qj (0 6 qj < N).

Ôîðìàò âûõîäíîãî ôàéëà
Â âûõîäíîé ôàéë âûâåäèòå M ñòðîê. Â j-îé ñòðîêå � çíà÷åíèÿ FFTN (qj , x) è

FFTN (qj , y). Çíà÷åíèÿ äîëæíû îòëè÷àòüñÿ îò ïðàâèëüíûõ íå áîëåå, ÷åì íà 10−4.

Ïðèìåðû
real.in real.out

2

1000 0 0 0 0 0

2

0 1

1.0 0.0 0.0 0.0

1.0 0.0 0.0 0.0

4

0 100 300 500 100 200

4

0 1 2 3

0.000 0.000 0.500 0.000

0.504 0.140 0.516 0.176

0.656 0.000 0.812 0.000

0.504 -0.140 0.516 -0.176

1048576

999 998 997 996 995 994

3

17 239239 2011

540.737 -1587.741 1589.778

539.689

2404.809 531.421 1359.578

1569.751

3678.277 -523.243 526.382

3664.887

Çàäà÷à 3K Äóýëü
Èìÿ âõîäíîãî ôàéëà: duel.in

Èìÿ âûõîäíîãî ôàéëà: duel.out

Îãðàíè÷åíèå ïî âðåìåíè: 3 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Äâîå äóýëÿíòîâ ðåøèëè âûáðàòü â êà÷åñòâå ìåñòà ïðîâåäåíèÿ ïîåäèíêà
ò¼ìíóþ àëëåþ. Âäîëü ýòîé àëëåè ðàñò¼ò n äåðåâüåâ è êóñòîâ. Ðàññòîÿíèå
ìåæäó ñîñåäíèìè îáúåêòàìè ðàâíî îäíîìó ìåòðó. Äóýëü ðåøèëè ïðîâîäèòü
ïî ñëåäóþùèì ïðàâèëàì. Íåêîòîðîå äåðåâî âûáèðàåòñÿ â êà÷åñòâå ñòàðòîâîé
òî÷êè. Çàòåì äâà äåðåâà, íàõîäÿùèõñÿ íà îäèíàêîâîì ðàññòîÿíèè îò èñõîäíîãî,
îòìå÷àþòñÿ êàê ìåñòà äëÿ ñòðåëüáû. Äóýëÿíòû íà÷èíàþò äâèæåíèå îò ñòàðòîâîé
òî÷êè â ïðîòèâîïîëîæíûõ íàïðàâëåíèÿõ. Êîãäà ñîïåðíèêè äîñòèãàþò îòìå÷åííûõ
äåðåâüåâ, îíè ðàçâîðà÷èâàþòñÿ è íà÷èíàþò ñòðåëÿòü äðóã â äðóãà.

Äàíà ñõåìà ðàñïîëîæåíèÿ äåðåâüåâ âäîëü àëëåè. Òðåáóåòñÿ îïðåäåëèòü
êîëè÷åñòâî ñïîñîáîâ âûáðàòü ñòàðòîâóþ òî÷êó è ìåñòà äëÿ ñòðåëüáû ñîãëàñíî
ïðàâèëàì äóýëè.

Ôîðìàò âõîäíîãî ôàéëà
Âî âõîäíîì ôàéëå ñîäåðæèòñÿ îäíà ñòðîêà, ñîñòîÿùàÿ èç ñèìâîëîâ `0' è `1' �

ñõåìà àëëåè. Äåðåâüÿ îáîçíà÷àþòñÿ ñèìâîëîì `1', êóñòû � ñèìâîëîì `0'. Äëèíà
ñòðîêè íå ïðåâîñõîäèò 100000 ñèìâîëîâ.

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå êîëè÷åñòâî ñïîñîáîâ âûáðàòü ñòàðòîâóþ òî÷êó è ìåñòà äëÿ ñòðåëüáû

ñîãëàñíî ïðàâèëàì äóýëè.

Ïðèìåðû
duel.in duel.out

101010101 4

101001 0

Â ïåðâîì ïðèìåðå âîçìîæíû ñëåäóþùèå êîíôèãóðàöèè äóýëè (ñòàðòîâîå äåðåâî
è äåðåâüÿ äëÿ ñòðåëüáû âûäåëåíû æèðíûì øðèôòîì): 101010101, 101010101,
101010101 è 101010101.
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Çàäà÷à 3L Ïðîèçâåäåíèå
Èìÿ âõîäíîãî ôàéëà: multiply.in

Èìÿ âûõîäíîãî ôàéëà: multiply.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Òðåáóåòñÿ íàéòè ïðîèçâåäåíèå äâóõ öåëûõ ÷èñåë.

Ôîðìàò âõîäíîãî ôàéëà
Â êàæäîé èç äâóõ ñòðîê âõîäíîãî ôàéëà çàïèñàíî öåëîå ÷èñëî, ñîñòîÿùåå íå

áîëåå ÷åì èç 239000 öèôð.

Ôîðìàò âûõîäíîãî ôàéëà
Â âûõîäíîé ôàéë âûâåäèòå îäíî öåëîå ÷èñëî � ïðîèçâåäåíèå ýòèõ ÷èñåë.

Ïðèìåðû
multiply.in multiply.out

2

2

4

-1

1

-1

Çàäà÷à 4A Ïåðåâîðà÷èâàíèÿ
Èìÿ âõîäíîãî ôàéëà: reverse.in

Èìÿ âûõîäíîãî ôàéëà: reverse.out

Îãðàíè÷åíèå ïî âðåìåíè: 5 ñåêóíä
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåáèáàéò

Ó÷èòåëü ôèçêóëüòóðû øêîëû ñ óãëóáëåííûì èçó÷åíèåì ïðåäìåòîâ óæå äàâíî
íàó÷èëñÿ ñ÷èòàòü ñóììàðíûé ðîñò âñåõ ó÷åíèêîâ, íàõîäÿùèõñÿ â ðÿäó íà ïîçèöèÿõ
îò l äî r. Íî äåòè èãðàþò ñ íèì çëóþ øóòêó. Â íåêîòîðûé ìîìåíò äåòè íà
ïîçèöèÿõ ñ l ïî r ìåíÿþòñÿ ìåñòàìè. Ó÷èòåëü çàìåòèë, ÷òî ó äåòåé íå î÷åíü áîãàòàÿ
ôàíòàçèÿ, ïîýòîìó îíè âñåãäà ¾ïåðåâîðà÷èâàþò¿ ýòîò îòðåçîê, ò. å. l ìåíÿåòñÿ ñ
r, l + 1 ìåíÿåòñÿ ñ r − 1 è òàê äàëåå. Íî ó÷èòåëü ðåøèë íå ðóãàòü äåòåé çà èõ
õóëèãàíñòâî, à âñå ðàâíî ïîñ÷èòàòü ñóììàðíûé ðîñò íà âñåõ çàïëàíèðîâàííûõ
îòðåçêàõ.

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå çàïèñàíî äâà ÷èñëà n è m (1 6 n,m 6 200 000) � êîëè÷åñòâî

äåòåé â ðÿäó è êîëè÷åñòâî ñîáûòèé, ïðîèçîøåäøèõ çà âñå âðåìÿ. Âî âòîðîé ñòðîêå
çàäàíî n íàòóðàëüíûõ ÷èñåë � ðîñò êàæäîãî øêîëüíèêà â ïîðÿäêå ñëåäîâàíèÿ

â ðÿäó. Ðîñò äåòåé íå ïðåâîñõîäèò 2 · 105. Äàëåå â m ñòðîêàõ çàäàíî îïèñàíèå
ñîáûòèé: òðè ÷èñëà q, l, r â êàæäîé ñòðîêå (0 6 q 6 1, 1 6 l 6 r 6 n). ×èñëî
q ïîêàçûâàåò òèï ñîáûòèÿ: 0 ïîêàçûâàåò íåîáõîäèìîñòü ïîñ÷èòàòü è âûâåñòè
ñóììàðíûé ðîñò øêîëüíèêîâ íà îòðåçêå [l, r]; 1 ïîêàçûâàåò òî, ÷òî äåòè íà îòðåçêå
[l, r] ¾ïåðåâåðíóëè¿ ñâîé îòðåçîê. Âñå ÷èñëà âî âõîäíîì ôàéëå öåëûå.

Ôîðìàò âûõîäíîãî ôàéëà
Äëÿ êàæäîãî ñîáûòèÿ òèïà 0 âûâåäèòå åäèíñòâåííîå ÷èñëî íà îòäåëüíîé

ñòðîêå � îòâåò íà ýòîò çàïðîñ.

Ïðèìåð
reverse.in reverse.out

5 6

1 2 3 4 5

0 1 5

0 2 4

1 2 4

0 1 3

0 4 5

0 3 5

15

9

8

7

10

Çàäà÷à 4B È ñíîâà ñóììà...
Èìÿ âõîäíîãî ôàéëà: sum2.in

Èìÿ âûõîäíîãî ôàéëà: sum2.out

Îãðàíè÷åíèå ïî âðåìåíè: 3 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Ðåàëèçóéòå ñòðóêòóðó äàííûõ, êîòîðàÿ ïîääåðæèâàåò ìíîæåñòâî S öåëûõ
÷èñåë, ñ êîòîðîì ðàçðåøàåòñÿ ïðîèçâîäèòü ñëåäóþùèå îïåðàöèè:

• add(i) � äîáàâèòü â ìíîæåñòâî S ÷èñëî i (åñëè îí òàì óæå åñòü, òî ìíîæåñòâî
íå ìåíÿåòñÿ);

• sum(l, r) � âûâåñòè ñóììó âñåõ ýëåìåíòîâ x èç S, êîòîðûå óäîâëåòâîðÿþò
íåðàâåíñòâó l 6 x 6 r.

Ôîðìàò âõîäíîãî ôàéëà
Èñõîäíî ìíîæåñòâî S ïóñòî. Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò n �

êîëè÷åñòâî îïåðàöèé (1 6 n 6 300 000). Ñëåäóþùèå n ñòðîê ñîäåðæàò îïåðàöèè.
Êàæäàÿ îïåðàöèÿ èìååò âèä ëèáî ¾+ i¿, ëèáî ¾? l r¿. Îïåðàöèÿ ¾? l r¿ çàäàåò
çàïðîñ sum(l, r).
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Åñëè îïåðàöèÿ ¾+ i¿ èäåò âî âõîäíîì ôàéëå â íà÷àëå èëè ïîñëå äðóãîé îïåðàöèè
¾+¿, òî îíà çàäàåò îïåðàöèþ add(i). Åñëè æå îíà èäåò ïîñëå çàïðîñà ¾?¿, è
ðåçóëüòàò ýòîãî çàïðîñà áûë y, òî âûïîëíÿåòñÿ îïåðàöèÿ add((i+ y) mod 109).

Âî âñåõ çàïðîñàõ è îïåðàöèÿõ äîáàâëåíèÿ ïàðàìåòðû ëåæàò â èíòåðâàëå îò 0
äî 109.

Ôîðìàò âûõîäíîãî ôàéëà
Äëÿ êàæäîãî çàïðîñà âûâåäèòå îäíî ÷èñëî � îòâåò íà çàïðîñ.

Ïðèìåð
sum2.in sum2.out

6

+ 1

+ 3

+ 3

? 2 4

+ 1

? 2 4

3

7

Çàäà÷à 4C Âñòàâêà êëþ÷åâûõ çíà÷åíèé
Èìÿ âõîäíîãî ôàéëà: key.in

Èìÿ âûõîäíîãî ôàéëà: key.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 MB

Âàñ íàíÿëà íà ðàáîòó êîìïàíèÿ MacroHard, ÷òîáû âû ðàçðàáîòàëè íîâóþ
ñòðóêòóðó äàííûõ äëÿ õðàíåíèÿ öåëûõ êëþ÷åâûõ çíà÷åíèé.

Ýòà ñòðóêòóðà âûãëÿäèò êàê ìàññèâ A áåñêîíå÷íîé äëèíû, ÿ÷åéêè êîòîðîãî
íóìåðóþòñÿ ñ åäèíèöû. Èçíà÷àëüíî âñå ÿ÷åéêè ïóñòû. Åäèíñòâåííàÿ îïåðàöèÿ,
êîòîðóþ íåîáõîäèìî ïîääåðæèâàòü � ýòî îïåðàöèÿ Insert(L,K), ãäå L �
ïîëîæåíèå â ìàññèâå, à K � íåêîòîðîå ïîëîæèòåëüíîå öåëîå êëþ÷åâîå çíà÷åíèå.

Îïåðàöèÿ âûïîëíÿåòñÿ ñëåäóþùèì îáðàçîì:

• Åñëè ÿ÷åéêà A[L] ïóñòà, òî ïðèñâîèòü A[L] := K.

• Åñëè ÿ÷åéêà A[L] íåïóñòà, âûïîëíèòü Insert(L+ 1, A[L]), à çàòåì ïðèñâîèòü
A[L] := K.

Ïî çàäàííîé ïîñëåäîâàòåëüíîñòè èç N öåëûõ ÷èñåë L1, L2, . . . , LN âàì
íåîáõîäèìî âûâåñòè ñîäåðæèìîå ýòîãî ìàññèâà ïîñëå âûïîëíåíèÿ ñëåäóþùåé
ïîñëåäîâàòåëüíîñòè îïåðàöèé:

Insert(L1, 1)
Insert(L2, 2)
. . .
Insert(LN , N)

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà ñîäåðæèòñÿ N � ÷èñëî îïåðàöèé Insert è M

� ìàêñèìàëüíûé íîìåð ïîçèöèè, êîòîðóþ ìîæíî èñïîëüçîâàòü â îïåðàöèè Insert.
(1 6 N 6 131 072, 1 6 M 6 131 072).

Â ñëåäóþùåé ñòðîêå äàíû N öåëûõ ÷èñåë Li, êîòîðûå îïèñûâàþò îïåðàöèè
Insert (1 6 Li 6 M).

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå ñîäåðæèìîå ìàññèâà ïîñëå âûïîëíåíèÿ äàííîé ïîñëåäîâàòåëüíîñòè

îïåðàöèé Insert. Íà ïåðâîé ñòðîêå âûâåäèòå W � íîìåð ïîñëåäíåé íåñâîáîäíîé
ïîçèöèè â ìàññèâå. Äàëåå âûâåäèòå W öåëûõ ÷èñåë � A[1], A[2], . . . , A[W ]. Äëÿ
ïóñòûõ ÿ÷ååê âûâîäèòå íóëè.

Ïðèìåð
key.in key.out

5 4

3 3 4 1 3

6

4 0 5 2 3 1

Çàäà÷à 4D Fast Refactoring
Èìÿ âõîäíîãî ôàéëà: refactor.in

Èìÿ âûõîäíîãî ôàéëà: refactor.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 seconds
Îãðàíè÷åíèå ïî ïàìÿòè: 256 Mebibytes

It is known that many modern IDEs, such as Eclipse, have a wide support of refac-
torings � actions which can make a batch of automatic modi�cations by just hitting
one button. Consider one kind of refactoring: a renaming. The renaming is a process
of keeping the code consistent after changing a name of an identi�er. After the rename
refactoring is launched, IDE looks for references to the renamed identi�er, and applies
the same changes to them. In this problem, we will modify the source code only with
rename refactorings.

We can do the following actions:
• Replace all occurences of the word under cursor with a new word.
• Remove one word under cursor (with the space symbol after that word). Other
occurences of the same word are untouched.
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• Print a code fragment that starts from a speci�ed position and has a speci�ed
length.

A word is said to be �under cursor� if the cursor points at a symbol of the word or
at the space immediately after the word.

The source code is just a single line which consists of Latin letters, digits and single
spaces.

Ôîðìàò âõîäíîãî ôàéëà
The �rst line of the input �le contains the source string S. Its length does not exceed

105. S consists of Latin letters, digits and spaces. S does not start or end with a space.
The second line of the input �le contains the number of queries Q (1 6 Q 6 105).
The following Q lines contain descriptions of queries, one line per query. Each line

satis�es one of the following formats:
• REPLACE pi si
Denotes a replace query of the word under the pi position to the new word si. The
string si contains only Latin letters and digits. The length of si does not exceed
105.

• REMOVE pi
Denotes a remove query of the word under position pi.

• PRINT bi li
Denotes a print query of the fragment of the length li (li > 0) which starts on
position bi.

The symbol positions in all queries are numbered from zero. All positions and inter-
vals do not violate current boundaries of the text, and the total length of the printed
fragments does not exceed 105. Also, the total size of the input �le does not exceed 1
MiB.

Ôîðìàò âûõîäíîãî ôàéëà
For each print query, you must output a line with the required fragment.

Ïðèìåð
refactor.in refactor.out

if a1 equals b then

5

REPLACE 4 A2

PRINT 3 5

REPLACE 12 less

REMOVE 13

PRINT 0 12

A2 eq

if A2 less b

Çàäà÷à 4E Permutations
Èìÿ âõîäíîãî ôàéëà: permutations.in

Èìÿ âûõîäíîãî ôàéëà: permutations.out

Îãðàíè÷åíèå ïî âðåìåíè: 10 seconds
Îãðàíè÷åíèå ïî ïàìÿòè: 256 Mebibytes

Consider a cyclic alphabet which consists of the �rst ten letters of the usual Latin
alphabet. It is called cyclic because the next letter after `a' is `b', the next after `b' is
`c' and so on. The last letter `j' is followed by the �rst letter `a'.

You are given an initial string S which contains only the letters of this cyclic alpha-
bet. You should process queries of three kinds:

• Reverse substring of S from L to R, inclusive.

• For substring of S from L to R, inclusive, replace each character with the D-th
next character in the cyclic alphabetical order.

• For substring of S from L to R, inclusive, return the number of distinct permu-
tations of the characters of this substring modulo 109 + 7.

Ôîðìàò âõîäíîãî ôàéëà
The �rst line of input contains one integerN (1 6 N 6 105) � the length of the string

S, followed by the string S on the second line. The string contains only lowercase Latin
letters from `a' to `j', inclusive. The third line contains an integer M (1 6 M 6 105)
� the number of queries. It is followed by M lines, each of which represents one of the
following three types of queries:

• -1 L R (1 6 L 6 R 6 N) � reverse substring from L to R.

• 0 L R D (1 6 L 6 R 6 N , 0 < D 6 N) � replace each letter with the D-th next
letter in the cyclic alphabetical order.

• 1 L R (1 6 L 6 R 6 N) � return the number of distinct permutations of the
characters of substring [L,R] of S.

Ôîðìàò âûõîäíîãî ôàéëà
For each query of type �1 L R�, return the answer modulo 109 + 7.
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Ïðèìåð
permutations.in permutations.out

6

abcabc

3

-1 1 6

0 1 3 1

1 1 6

180

Çàäà÷à 4F Intercity Express
Èìÿ âõîäíîãî ôàéëà: intercity.in

Èìÿ âûõîäíîãî ôàéëà: intercity.out

Îãðàíè÷åíèå ïî âðåìåíè: 5 seconds
Îãðàíè÷åíèå ïî ïàìÿòè: 256 MB

Andrew is developing the a system for train ticket sales. He is going to test it on
Intercity Express line that connects two large cities and has n−2 intermediate stations,
so there are a total of n stations numbered from 1 to n.

Intercity Express train has s seats numbered from 1 to s. In test mode the system
has access to a database that contains already sold tickets in direction from station 1
to station n and needs to answer questions whether it is possible to sell a ticket from
station a to station b and if so, what is the minimal number of seat that is vacant on
all segments between a and b. Initially the system will have read only access, so even
if there is a vacant seat, it should report so, but should not modify the data to report
it reserved.

Help Andrew to test his system by writing a program that would answer such ques-
tions.

Ôîðìàò âõîäíîãî ôàéëà
The �rst line of the input �le contains n � the number of stations, s � the number

of seats and m � the number of already sold tickets (2 6 n 6 109, 1 6 s 6 100 000,
0 6 m 6 100 000). The following m lines describe tickets, each ticket is described by ci,
ai, and bi � the seat that the owner of the ticket occupies, the station from which the
ticket is sold, and the station to which the ticket is sold (1 6 ci 6 s, 1 6 ai < bi 6 n).

The following line contains q � the number of queries (1 6 q 6 100 000). A special
value p must be maintained when reading queries. Initially p = 0. The following 2q
integers describe queries. Each query is described with two numbers: xi and yi (xi < yi).
To get cities a and b between which the seat availability is requested use the following

formulae: a = xi + p, b = yi + p. The answer to the query is 0 if there is no seat that is
vacant on each segment between a and b, or the minimal number of seat that is vacant.

After answering the query, assign the answer for the query to p.

Ôîðìàò âûõîäíîãî ôàéëà
For each query output the answer to it.

Ïðèìåð
intercity.in intercity.out

5 3 5

1 2 5

2 1 2

2 4 5

3 2 3

3 3 4

10

1 2 1 2 1 2 2 3 -2 0

2 4 1 3 1 4 2 5 1 5

1

2

2

3

0

2

0

0

0

0

Note that actual queries are (1, 2), (2, 3), (3, 4), (4, 5), (1, 3), (2, 4), (3, 5), (1, 4),
(2, 5), (1, 5).

Çàäà÷à 5A Äâå ñòðîêè
Èìÿ âõîäíîãî ôàéëà: 2strings.in

Èìÿ âûõîäíîãî ôàéëà: 2strings.out

Îãðàíè÷åíèå ïî âðåìåíè: 3 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéò

Âàì çàäàíû äâå ñòðîêè äëèíîé íå áîëåå 50 000 ñèìâîëîâ. Íàçîâåì ñòðîêó
õîðîøåé, åñëè îíà óäîâëåòâîðÿåò óñëîâèþ, ÷òî åñëè äîïèñàòü åå â êîíåö ñàìîé
ñåáå äîñòàòî÷íî ìíîãî ðàç, òî â ïîëó÷åííîé ñòðîêå áóäóò ñîäåðæàòüñÿ â êà÷åñòâå
ïîäñòðîê îáå çàäàííûå ñòðîêè.

Íàïðèìåð, äëÿ ñòðîê ababa è bab ñòðîêà ab ÿâëÿåòñÿ õîðîøåé � äåéñòâèòåëüíî,
äîïèñàâ åå â êîíåö ñåáå äâà ðàçà, ìû ïîëó÷èì ñòðîêó ababab, êîòîðàÿ ñîäåðæèò
îáå çàäàííûå ñòðîêè â êà÷åñòâå ïîäñòðîê.

Äëÿ äâóõ çàäàííûõ ñòðîê íàéäèòå ñàìóþ êîðîòêóþ õîðîøóþ ñòðîêó.
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Ôîðìàò âõîäíîãî ôàéëà
Âõîäíîé ôàéë ñîäåðæèò äâå çàäàííûå ñòðîêè. Ñòðîêè ñîñòîÿò èç ñèìâîëîâ ñ

ASCII-êîäàìè îò 33 äî 127. Äëèíà êàæäîé èç íèõ íå ïðåâûøàåò 50 000.

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå â âûõîäíîé ôàéë îòâåò íà çàäà÷ó. Åñëè ñóùåñòâóåò íåñêîëüêî

ðàçëè÷íûõ îïòèìàëüíûõ õîðîøèõ ñòðîê, òî âûâåäèòå ëþáóþ.

Ïðèìåð
2strings.in 2strings.out

ababa

bab

ab

Çàäà÷à 5B Îáùàÿ ïîäñòðîêà
Èìÿ âõîäíîãî ôàéëà: common.in

Èìÿ âûõîäíîãî ôàéëà: common.out

Îãðàíè÷åíèå ïî âðåìåíè: 0.4 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 16 ÌÁ

Çàäàíû äâå ñòðîêè, ñîñòîÿùèå èç 0 è 1. Ðàññìîòðèì âñå ñòðîêè, êîòîðûå
ÿâëÿþòñÿ ïîäñòðîêàìè îáåèõ äàííûõ ñòðîê. Íàéäèòå ñðåäè íèõ k-óþ â
ëåêñèêîãðàôè÷åñêîì ïîðÿäêå.

Ñòðîêà S ìåíüøå ñòðîêè T â ëåêñèêîãðàôè÷åñêîì ïîðÿäêå, åñëè âûïîëíÿåòñÿ
îäíî èç äâóõ óñëîâèé:

• S ÿâëÿåòñÿ ïðåôèêñîì T ;

• ñóùåñòâóåò i, íå ïðåâûøàþùåå äëèí ñòðîê S è T , òàêîå ÷òî äëÿ j < i
âûïîëíÿåòñÿ S[j] = T [j] è S[i] < T [i].

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâûå äâå ñòðîêè âõîäíîãî ôàéëà ñîäåðæàò çàäàííûå ñòðîêè, äëèíîé íå áîëåå

4000 ñèìâîëîâ êàæäàÿ. Òðåòüÿ ñòðîêà ñîäåðæèò öåëîå ïîëîæèòåëüíîå ÷èñëî k, íå
ïðåâûøàþùåå êîëè÷åñòâà îáùèõ ïîäñòðîê äâóõ çàäàííûõ ñòðîê.

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå â âûõîäíîé ôàéë k-óþ â ëåêñèêîãðàôè÷åñêîì ïîðÿäêå îáùóþ

ïîäñòðîêó çàäàííûõ ñòðîê.

Ïðèìåð
common.in common.out

0100

0010

3

01

Çàäà÷à 5C Êîíêàòåíàöèÿ
Èìÿ âõîäíîãî ôàéëà: concat.in

Èìÿ âûõîäíîãî ôàéëà: concat.out

Îãðàíè÷åíèå ïî âðåìåíè: 0.1 ñåêóíäà
Îãðàíè÷åíèå ïî ïàìÿòè: 16 ìåãàáàéò

Äàíà ñòðîêà S, ñîñòîÿùàÿ èç ñòðî÷íûõ áóêâ ëàòèíñêîãî àëôàâèòà. Ðàññìîòðèì
ñòðîêó T (S), ïðåäñòàâëÿþùóþ ñîáîé êîíêàòåíàöèþ âñåõ ïîäñòðîê S â
ëåêñèêîãðàôè÷åñêîì ïîðÿäêå.

Íàïðèìåð, åñëè S = aba, åå ïîäñòðîêè� ýòî {a, b, a, ab, ba, aba}, ïîäñòðîêè
â ëåêñèêîãðàôèåñêîì ïîðÿäêå � ýòî {a, a, ab, aba, b, ba}, è òàêèì îáðàçîì,
T (S) = aaabababba.

Íàéäèòå i-é ñèìâîë ñòðîêè T (S).

Ôîðìàò âõîäíîãî ôàéëà
Ââîä ñîñòîèò èç îäíîãî èëè áîëåå òåñòîâ.
Êàæäûé òåñò íà÷èíàåòñÿ ñòðîêîé, ñîäåðæàùåé íàòóðàëüíîå ÷èñëîm, çàäàþùèì

÷èñëî çàïðîñîâ. Ñëåäóþùàÿ ñòðîêà ñîäåðæèò ñòðîêó S (1 6 |S| 6 5 000).
Ñëåäóþùàÿ ñòðîêà ñîäåðæèò m öåëûõ ÷èñåë ai (1 6 ai 6 |T (S)|), çàäàþùèõ
çàïðîñû.

Ââîä áóäåò çàâåðø¼í òåñòîì ñ m = 0, êîòîðûé íå òðåáóåòñÿ îáðàáàòûâàòü.
Ñóììà m ïî âñåì òåñòàì âî ââîäå íå ïðåâûñèò 5 000.
Ñóììà äëèí âñåõ ñòðîê S òàêæå íå ïðåâûñèò 5 000.

Ôîðìàò âûõîäíîãî ôàéëà
Äëÿ êàæäîãî òåñòà âûâåäèòå ñòðîêó èç m ñèìâîëîâ: îòâåòû íà çàïðîñû.

Ñëåäóéòå ôîðìàòó âûâîäà, óêàçàííîìó â ïðèìåðå, êàê ìîæíî òî÷íåå.
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Ïðèìåð
concat.in concat.out

10

aba

1 2 3 4 5 6 7 8 9 10

1

x

1

0

Case #1: aaabababba

Case #2: x

Çàäà÷à 5D Íåíîêêó
Èìÿ âõîäíîãî ôàéëà: nenokku.in

Èìÿ âûõîäíîãî ôàéëà: nenokku.out

Îãðàíè÷åíèå ïî âðåìåíè: 3 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Î÷åíü èçâåñòíûé àâòîð íå ìåíåå èçâåñòíîé êíèãè ðåøèë íàïèñàòü ïðîäîëæåíèå
ñâîåãî ïðîèçâåäåíèÿ. Îí ïèñàë âñå ñâîè êíèãè íà êîìïüþòåðå, ïîäêëþ÷åííîì
ê èíòåðíåòó. Èç-çà òàêîé íåîñòîðîæíîñòè ìàëü÷èêó Íåíîêêó óäàëîñü ïîëó÷èòü
äîñòóï ê åùå íåíàïèñàííîé êíèãå. Êàæäûé âå÷åð ìàëü÷èê çàëàçèë íà êîìïüþòåð
ïèñàòåëÿ è çàïèñûâàë íà ñâîé êîìïüþòåð íîâûå çàïèñè. Íåíîêêó, çàïèñàâ íà ñâîé
êîìïüþòåð î÷åðåäíóþ ãëàâó, çàèíòåðåñîâàëñÿ, à èñïîëüçîâàë ëè õîòü ðàç ïèñàòåëü
ñëîâî �êíèãà�. Íî îí íå ëþáèò ÷èòàòü êíèãè (îí ëó÷øå ïîëàçàåò â èíòåðíåòå), è
ïîýòîìó îí ïðîñèò âàñ óçíàòü åñòü ëè òî èëè èíîå ñëîâî â òåêñòå ïðîèçâåäåíèÿ.
Íî åñòåñòâåííî åãî èíòåðåñóåò íå òîëüêî îäíî ñëîâî, à äîñòàòî÷íî ìíîãî.

Ôîðìàò âõîäíîãî ôàéëà
Â êàæäîé ñòðî÷êå âõîäíîãî ôàéëà çàïèñàíî îäíà èç äâóõ çàïèñåé.

1. ? <ñëîâî> (<ñëîâî> - ýòî íàáîð íå áîëåå 50 ëàòèíñêèõ ñèìâîëîâ);

2. A <òåêñò> (<òåêñò> - ýòî íàáîð íå áîëåå 105 ëàòèíñêèõ ñèìâîëîâ).

1 îçíà÷àåò ïðîñüáó ïðîâåðèòü ñóùåñòâîâàíèå ïîäñòðîêè <ñëîâî> â
ïðîèçâåäåíèå.

2 îçíà÷àåò äîáàâëåíèå â ïðîèçâåäåíèå <òåêñò>.
Ïèñàòåëü òîëüêî íà÷àë ðàáîòàòü íàä ïðîèçâåäåíèåì, ïîýòîìó îí íå ìîã íàïèñàòü

áîëåå 105 ñèìâîëîâ. À âõîäíîé ôàéë ñîäåðæèò íå áîëåå 15 ìåãàáàéò èíôîðìàöèè.

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå íà êàæäóþ ñòðî÷êó òèïà 1 �YES�, åñëè ñóùåñòâóåò ïîäñòðîêà <ñëîâî>,

è �NO� â ïðîòèâíîì ñëó÷àå. Íå ñëåäóåò ðàçëè÷àòü ðåãèñòð áóêâ.

Ïðèìåð
nenokku.in nenokku.out

? love

? is

A Loveis

? love

? WHO

A Whoareyou

? is

NO

NO

YES

NO

YES

Çàäà÷à 5E Ðåôðåí
Èìÿ âõîäíîãî ôàéëà: refrain.in

Èìÿ âûõîäíîãî ôàéëà: refrain.out

Îãðàíè÷åíèå ïî âðåìåíè: 3 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Ðàññìîòðèì ïîñëåäîâàòåëüíîñòü n öåëûõ ÷èñåë îò 1 äî m.
Ïîäïîñëåäîâàòåëüíîñòü ïîäðÿä èäóùèõ ÷èñåë íàçûâàåòñÿ ðåôðåíîì, åñëè
ïðîèçâåäåíèå åå äëèíû íà êîëè÷åñòâî âõîæäåíèé â ïîñëåäîâàòåëüíîñòü
ìàêñèìàëüíî.

Ïî çàäàííîé ïîñëåäîâàòåëüíîñòè òðåáóåòñÿ íàéòè åå ðåôðåí.

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò äâà öåëûõ ÷èñëà: n è m

(1 6 n 6 150 000, 1 6 m 6 10).
Âòîðàÿ ñòðîêà ñîäåðæèò n öåëûõ ÷èñåë îò 1 äî m.

Ôîðìàò âûõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà âûõîäíîãî ôàéëà äîëæíà ñîäåðæàòü ïðîèçâåäåíèå äëèíû

ðåôðåíà íà êîëè÷åñòâî åå âõîæäåíèé. Âòîðàÿ ñòðîêà äîëæíà ñîäåðæàòü äëèíó
ðåôðåíà. Òðåòüÿ ñòðîêà äîëæíà ñîäåðæàòü ïîñëåäîâàòåëüíîñòü êîòîðàÿ ÿâëÿåòñÿ
ðåôðåíîì.
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Ïðèìåð
refrain.in refrain.out

9 3

1 2 1 2 1 3 1 2 1

9

3

1 2 1

Çàäà÷à 5F Áàøíè
Èìÿ âõîäíîãî ôàéëà: towers.in

Èìÿ âûõîäíîãî ôàéëà: towers.out

Îãðàíè÷åíèå ïî âðåìåíè: 4 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåáèáàéòà

Çàäàíî ÷èñëî n è ïîñëåäîâàòåëüíîñòü èç n ÷èñåë. Òðåáóåòñÿ ðàññìîòðåòü âñå
âîçìîæíûå öèêëè÷åñêèå ñäâèãè çàäàííîé ïîñëåäîâàòåëüíîñòè, îòñîðòèðîâàòü èõ
â ëåêñèêîãðàôè÷åñêîì ïîðÿäêå, è âûâåñòè ñóììó íàèáîëüøèõ îáùèõ ïðåôèêñîâ
ñîñåäíèõ â ýòîì ïîðÿäêå ñäâèãîâ.

Ôîðìàò âõîäíîãî ôàéëà
Âõîäíîé ôàéë ñîäåðæèò íå áîëåå 200 òåñòîâûõ ïðèìåðîâ. Êàæäûé òåñòîâûé

ïðèìåð ñîñòîèò èç äâóõ ñòðîê. Ïåðâàÿ èç íèõ ñîäåðæèò öåëîå ÷èñëî 1 ≤ n ≤ 50000
� êîëè÷åñòâî ìàãè÷åñêèõ áàøåí. Âòîðàÿ ñòðîêà ñîäåðæèò n ÷èñåë â èíòåðâàëå îò
0 äî 100 � çàäàííóþ ïîñëåäîâàòåëüíîñòü.

Ïîñëå ïîñëåäíåãî òåñòîâîãî ïðèìåðà âìåñòî ÷èñëà n èäåò 0.

Ôîðìàò âûõîäíîãî ôàéëà
Äëÿ êàæäîãî òåñòîâîãî ïðèìåðà âûâåäèòå îäíî ÷èñëî � èñêîìóþ ñóììó.

Ïðèìåð
towers.in towers.out

11

12 8 18 18 8 18 18 8 15 15 8

0

13

Çàäà÷à 5G Ïîäñòðîêè
Èìÿ âõîäíîãî ôàéëà: substr.in

Èìÿ âûõîäíîãî ôàéëà: substr.out

Îãðàíè÷åíèå ïî âðåìåíè: 0.4 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 16 ìåãàáàéò

Äàíà ñòðîêà s. Âàì òðåáóåòñÿ ïîäñ÷èòàòü êîëè÷åñòâî å¼ ðàçëè÷íûõ ïîäñòðîê.
Ïóñòóþ ñòðîêó ó÷èòûâàòü íå ñëåäóåò.

Ôîðìàò âõîäíîãî ôàéëà
Â åäèíñòâåííîé ñòðîêå âõîäíîãî ôàéëà ñîäåðæèòñÿ äàííàÿ ñòðîêà s, ñîñòîÿùàÿ

èç ñòðî÷íûõ ëàòèíñêèõ áóêâ. Äëèíà ñòðîêè íå ïðåâîñõîäèò 20 000 ñèìâîëîâ.

Ôîðìàò âûõîäíîãî ôàéëà
Â åäèíñòâåííîé ñòðîêå âûõîäíîãî ôàéëà âûâåäèòå åäèíñòâåííîå ÷èñëî �

êîëè÷åñòâî ðàçëè÷íûõ ïîäñòðîê s.
substr.in substr.out

aaaa 4

abacaba 21

Çàäà÷à 6A Ïðîñòî ïîòîê
Èìÿ âõîäíîãî ôàéëà: flow.in

Èìÿ âûõîäíîãî ôàéëà: flow.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Äàíà ñèñòåìà èç óçëîâ è òðóá, ïî êîòîðûì ìîæåò òå÷ü âîäà. Äëÿ êàæäîé
òðóáû èçâåñòíà íàèáîëüøàÿ ñêîðîñòü, ñ êîòîðîé âîäà ìîæåò ïðîòåêàòü ÷åðåç íåå.
Èçâåñòíî, ÷òî âîäà òå÷åò ïî òðóáàì òàêèì îáðàçîì, ÷òî çà åäèíèöó âðåìåíè â
êàæäûé óçåë (çà èñêëþ÷åíèåì äâóõ � èñòî÷íèêà è ñòîêà) âòåêàåò ðîâíî ñòîëüêî
âîäû, ñêîëüêî èç íåãî âûòåêàåò. Áîëåå òîãî, èçâåñòíî, ÷òî äëÿ ëþáîé ïàðû óçëîâ
(âêëþ÷àÿ èñòî÷íèê è ñòîê) ñóììà ñêîðîñòåé òå÷åíèÿ âîäû âäîëü ëþáîãî ïóòè, èõ
ñîåäèíÿþùåãî, ïîñòîÿííà äëÿ äàííîé ïàðû óçëîâ. Ñóììà áåðåòñÿ òàêèì îáðàçîì,
÷òî åñëè òðóáà ïðåäñòàâëåíà â ïóòè ïðîòèâ íàïðàâëåíèÿ äâèæåíèÿ âîäû â íåé, òî
ñîîòâåòñòâóþùåå ñëàãàåìîå áåðåòñÿ ñî çíàêîì ìèíóñ.

Âàøà çàäà÷à � íàéòè íàèáîëüøåå êîëè÷åñòâî âîäû, êîòîðîå çà åäèíèöó âðåìåíè
ìîæåò ïðîòåêàòü ìåæäó èñòî÷íèêîì è ñòîêîì, à òàêæå ñêîðîñòü òå÷åíèÿ âîäû ïî
êàæäîé èç òðóá.

Òðóáû ÿâëÿþòñÿ äâóñòîðîííèìè, òî åñòü âîäà â íèõ ìîæåò òå÷ü â ëþáîì
íàïðàâëåíèè. Ìåæäó ëþáîé ïàðîé óçëîâ ìîæåò áûòü áîëåå îäíîé òðóáû.

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå çàïèñàíî íàòóðàëüíîå ÷èñëî N � êîëè÷åñòâî óçëîâ â ñèñòåìå

(2 6 N 6 100). Èçâåñòíî, ÷òî èñòî÷íèê èìååò íîìåð 1, à ñòîê íîìåð N . Âî âòîðîé
ñòðîêå çàïèñàíî íàòóðàëüíîå M (1 6 M 6 5000) � êîëè÷åñòâî òðóá â ñèñòåìå.
Äàëåå â M ñòðîêàõ èäåò îïèñàíèå òðóá. Êàæäàÿ òðóáà çàäàåòñÿ òðîéêîé öåëûõ
÷èñåë Ai, Bi, Ci, ãäå Ai, Bi � íîìåðà óçëîâ, êîòîðûå ñîåäèíÿåò äàííàÿ òðóáà
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(Ai ̸= Bi), à Ci (0 6 Ci 6 10000) � íàèáîëüøàÿ äîïóñòèìàÿ ñêîðîñòü òå÷åíèÿ âîäû
÷åðåç äàííóþ òðóáó.

Ôîðìàò âûõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âûâåäèòå íàèáîëüøåå êîëè÷åñòâî âîäû, êîòîðîå ïðîòåêàåò

ìåæäó èñòî÷íèêîì è ñòîêîì çà åäèíèöó âðåìåíè. Äàëåå âûâåäèòå M ñòðîê, â
êàæäîé èç êîòîðûõ âûâåäèòå ñêîðîñòü òå÷åíèÿ âîäû ïî ñîîòâåòñòâóþùåé òðóáå.
Åñëè íàïðàâëåíèå íå ñîâïàäàåò ñ ïîðÿäêîì óçëîâ, çàäàííûì âî âõîäíûõ äàííûõ,
òî âûâîäèòå ñêîðîñòü ñî çíàêîì ìèíóñ. ×èñëà âûâîäèòå ñ òî÷íîñòüþ 10−3.

Ïðèìåð
flow.in flow.out

2

2

1 2 1

2 1 3

4.0000000

1.0000000

-3.0000000

Çàäà÷à 6B Çàäà÷à î íàçíà÷åíèÿõ 2
Èìÿ âõîäíîãî ôàéëà: assignment2.in

Èìÿ âûõîäíîãî ôàéëà: assignment2.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Äàíà öåëî÷èñëåííàÿ ìàòðèöà C ðàçìåðà n×n. Òðåáóåòñÿ âûáðàòü n ÿ÷ååê òàê,
÷òîáû â êàæäîé ñòðîêå è êàæäîì ñòîëáöå áûëà âûáðàíà ðîâíî îäíà ÿ÷åéêà è
ñóììà çíà÷åíèé â âûáðàííûõ ÿ÷åéêàõ áûëî ìèíèìàëüíà.

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò n (2 6 n 6 300). Êàæäàÿ èç

ïîñëåäóþùèõ n ñòðîê ñîäåðæèò ïî n ÷èñåë: Cij Âñå çíà÷åíèÿ âî âõîäíîì ôàéëå
íåîòðèöàòåëüíû è íå ïðåâîñõîäÿò 106.

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå ñóììó âûáðàííûõ çíà÷åíèé.

Ïðèìåðû
assignment2.in assignment2.out

3

3 2 1

1 3 2

2 1 3

3
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