
XIII Open Cup named after E.V. Pankratiev.

Stage 8, Grand Prix of Asia, Sunday, May 26, 2013

Problem A. RPG
Input �le: Standard input

Output �le: Standard output

Time limit: 2 seconds

Memory limit: 256 mebibytes

Â RPG �Crazy Elves� êðîìå îáû÷íûõ skill point, íà÷èñëÿåìûõ ñ êàæäûì óðîâíåì, ïîëó÷åííûì ïåð-

ñîíàæåì, ïðèñóòñòâóþò åù¼ è ñïåöèàëüíûå óìåíèÿ.

Ñèñòåìà skill points ðàáîòàåò êàê îáû÷íî: ïåðâîíà÷àëüíî çíà÷åíèÿ âñåõ skills ó êàæäîãî ïåðñîíàæà

ðàâåí íóëþ. Êàæäûé èç ïîëó÷åííûõ skill points ìîæíî ïðèáàâèòü ê çíà÷åíèþ êàêîãî-òî èç skill-

îâ (ïðè ýòîì ðàçáèâàòü skill points íà ÷àñòè íåëüçÿ � çíà÷åíèÿ skills ÿâëÿþòñÿ öåëûìè ÷èñëàìè).

Óðîâåíü ïåðñîíàæà (è, ñîîòâåòñòâåííî, êîëè÷åñòâî çàðàáîòàííûõ skill points) â èãðå ìîæåò áûòü

ñêîëü óãîäíî áîëüøèì.

Ñïåöèàëüíûå óìåíèÿ õàðàêòåðèçóþòñÿ íàáîðîì îãðàíè÷åíèé íà çíà÷åíèÿ îïðåäåë¼ííûõ skill-îâ.

Îãðàíè÷åíèÿ ìîãóò áûòü êàê ñâåðõó (òîãäà çíà÷åíèå skill-à íå äîëæíî ïðåâîñõîäèòü ïàðàìåòðà ñïå-

öèàëüíîãî óìåíèÿ), òàê è ñíèçó (òîãäà çíà÷åíèå skill-à íå äîëæíî áûòü ìåíüøå ýòîãî ïàðàìåòðà). Â

ìîìåíò, êîãäà âñå îãðàíè÷åíèÿ, ñîîòâåòñòâóþùèå äàííîìó ñïåöèàëüíîìó óìåíèþ, âïåðâûå âûïîë-

íÿþòñÿ, ïåðñîíàæ ïîëó÷àåò ñîîòâåòñòâóþùåå ñïåöèàëüíîå óìåíèå.

Åñëè ïåðñîíàæ óæå ïîëó÷èë ñïåöèàëüíîå óìåíèå, òî îíî îñòà¼òñÿ ñ íèì âíå çàâèñèìîñòè îò òîãî,

êàê â äàëüíåéøåì èçìåíÿþòñÿ skill points. Ïåðåíàçíà÷àòü óæå íàçíà÷åííûå skill points íåëüçÿ.

Òðåáóåòñÿ âûÿñíèòü, âîçìîæíî ëè âûáèðàòü skills äëÿ óëó÷øåíèÿ òàêèì îáðàçîì, ÷òîáû â êàêîé-òî

ìîìåíò ïåðñîíàæ ïîëó÷èë âñå ñïåöèàëüíûå óìåíèÿ.

Input

Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàäàíû äâà öåëûõ ÷èñëà (M , N), ãäå M � ýòî êîëè÷åñòâî ñïåöèàëü-

íûõ óìåíèé (1 ≤ M ≤ 100), à N � êîëè÷åñòâî skills ó ïåðñîíàæà (1 ≤ N ≤ 100). Êàê ñïåöèàëüíûå

óìåíèÿ, òàê è skills çàíóìåðîâàíû ñ åäèíèöû.

Äàëåå çàäà¼òñÿ M ãðóïï óñëîâèé ïîëó÷åíèÿ ñïåöèàëüíîãî óìåíèÿ.

Ïåðâàÿ ñòðîêà ãðóïïû óñëîâèé ñîäåðæèò öåëîå ÷èñëî Ki (0 ≤ Ki ≤ 100), ãäå Ki � êîëè÷åñòâî

¾ïðèìèòèâíûõ¿ óñëîâèé, êîòîðûå äîëæíû âûïîëíÿòüñÿ äëÿ òîãî, ÷òîáû ïîëó÷èòü i-å ñïåöèàëüíîå
óìåíèå.

Ïîñëåäóþùèå Ki ñòðîê ãðóïïû óñëîâèé çàäàþò îãðàíè÷åíèÿ íà çíà÷åíèÿ skill-îâ. Êàæäîå îãðàíè-

÷åíèå ñîñòîèò èç si,j � íîìåðà çàäåéñòâîâàííîãî â îãðàíè÷åíèè ñêèëëà, óñëîâèÿ condi,j è çíà÷åíèÿ

ti,j . Åñëè óñëîâèå ðàâíî �<=�, òî çíà÷åíèå ñêèëëà si,j äîëæíî áûòü ìåíüøå èëè ðàâíî, ÷åì ti,j , à åñëè
ðàâíî �>=� �- òî çíà÷åíèå ñêèëëà si,j äîëæíî áûòü áîëüøå èëè ðàâíî ti,j .

Output

Âûâåäèòå �Yes�, åñëè ïåðñîíàæ ìîæåò ïîëó÷èòü âñå ñïåöèàëüíûå óìåíèÿ, è �No� â ïðîòèâíîì ñëó÷àå.
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Examples

Standard input Standard output

2 2

2

1 >= 3

2 <= 5

2

1 >= 4

2 >= 3

Yes

2 2

2

1 >= 5

2 >= 5

2

1 <= 4

2 <= 3

Yes

2 2

2

1 >= 3

2 <= 3

2

1 <= 2

2 >= 5

No

1 2

2

1 <= 10

1 >= 15

No

5 5

3

2 <= 1

3 <= 1

4 <= 1

4

2 >= 2

3 <= 1

4 <= 1

5 <= 1

3

3 >= 2

4 <= 1

5 <= 1

2

4 >= 2

5 <= 1

1

5 >= 2

Yes
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Problem B. Integer in integer

Input �le: Standard input

Output �le: Standard output

Time limit: 3 seconds

Memory limit: 256 mebibytes

Ïî çàäàííîìó èíòåðâàëó [A, B] è öåëîìó ÷èñëó C îïðåäåëèòå, ñêîëüêî ðàç äåñÿòè÷íàÿ çàïèñü ÷èñëà

C âñòðå÷àåòñÿ â äåñÿòè÷íîé çàïèñè ÷èñåë èíòåðâàëà â êà÷åñòâå ñòðîêè.

Íàïðèìåð, ñòðîêà 33 âñòðå÷àåòñÿ â ñòðîêå 333 äâàæäû, à â ñòðîêå 334 îäèí ðàç. Òàêèì îáðàçîì, 33
ñðåäè öåëûõ ÷èñåë èíòåðâàëà [333, 334] âñòðå÷àåòñÿ 3 ðàçà.

Input

Âõîäíîé ôàéë ñîñòîèò èç òð¼õ öåëûõ ÷èñåë A, B, C (0 ≤ A ≤ B ≤ 1010000, 0 ≤ C ≤ 10500).

Output

Âûâåäèòå êîëè÷åñòâî âõîæäåíèé C êàê ñòðîêè â ÷èñëà èíòåðâàëà ïî ìîäóëþ 109 + 7.

Examples

Standard input Standard output

1 3 2 1

333 334 33 3

0 10 0 2
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Problem C. Card Game
Input �le: Standard input

Output �le: Standard output

Time limit: 2 seconds

Memory limit: 256 mebibytes

Òðóñ, Áàëáåñ è Áûâàëûé èãðàþò â êàðòî÷íóþ èãðó.

Êàðòû â ýòîé èãðå äåëÿòñÿ íà òðè âèäà: ¾ãèëüîòèíà¿, 12 ¾êàðòèíîê¿ è 6 êàðò äåéñòâèÿ. Íà ëèöåâîé

ñòîðîíå êàæäîé ¾êàðòèíêè¿ è êàæäîé êàðòû äåéñòâèÿ íàïèñàíî íåêîòîðîå öåëîå ÷èñëî.

Ïåðåä íà÷àëîì èãðû, ó÷àñòíèêè âûêëàäûâàþò âñå ¾êàðòèíêè¿ ëèöîì ââåðõ â îäíó ëèíèþ íà ñòîë.

Ñïðàâà îò íèõ êëàä¼òñÿ ¾ãèëüîòèíà¿. Ïîñëå ÷åãî êàæäûé èç ó÷àñòíèêîâ ïîëó÷àåò ïî äâå êàðòû

äåéñòâèÿ. Ïðè ýòîì êàðòû äåéñòâèÿ, ïîëó÷åííûå ó÷àñòíèêîì, êëàäóòñÿ ïåðåä íèì ëèöîì ââåðõ, òàê

÷òî ó âñåõ ó÷àñòíèêîâ åñòü ïîëíàÿ èíôîðìàöèÿ.

Äàëåå èãðà íà÷èíàåòñÿ. Èãðîêè äåëàþò õîäû ïî î÷åðåäè. Áûâàëûé õîäèò ïåðâûì, Áàëáåñ � âòîðûì,

Òðóñ � òðåòüèì è äàëåå ïî öèêëó. Õîä äåëàåòñÿ íà äâå ÷àñòè � äåéñòâèå è ñíîñ (ïðè÷¼ì â ðàìêàõ

îäíîãî õîäà äåéñòâèå âñåãäà ïðåäâàðÿåò ñíîñ). Èçíà÷àëüíîå êîëè÷åñòâî î÷êîâ ó êàæäîãî èç èãðîêîâ

ðàâíî íóëþ.

Â ïåðâîé ÷àñòè, åñëè ó ó÷àñòíèêà åñòü êàêèå-òî êàðòû äåéñòâèÿ, îí ìîæåò ñûãðàòü îäíîé èç íèõ.

Ïóñòü íà ýòîé êàðòå íàïèñàíî ÷èñëî y. Åñëè íà ñòîëå ìåíåå y êàðòèíîê, íè÷åãî íå ïðîèñõîäèò. Â

ïðîòèâíîì ñëó÷àå îòñ÷èòûâàåòñÿ y-ÿ êàðòèíêà, íà÷èíàÿ îò ãèëüîòèíû, è ïåðåíîñèòñÿ íà ïîçèöèþ

íåïîñðåäñòâåííî ïåðåä ãèëüîòèíîé (ïðè ýòîì êàðòèíêè, íàõîäèâøèåñÿ âïåðåäè íå¼, ñäâèãàþòñÿ íà

îäíó ïîçèöèþ íàçàä). Ïðè ýòîì èñïîëüçîâàòü êàðòó äåéñòâèÿ íå îáÿçàòåëüíî. Ñûãðàííàÿ êàðòà

äåéñòâèÿ ñáðàñûâàåòñÿ ñ ðóêè è â äàëüíåéøåì â èãðå íå ó÷àñòâóåò.

Âî âòîðîé ÷àñòè ó÷àñòíèê óáèðàåò êàðòèíêó, ðàñïîëîæåííóþ íåïîñðåäñòâåííî ïåðåä ãèëüîòèíîé,

è ïðèáàâëÿåò ñåáå êîëè÷åñòâî î÷êîâ, èçîáðàæ¼ííîå íà ëèöåâîé ñòîðîíå ýòîé êàðòèíêè. Óáðàííàÿ

êàðòèíêà â äàëüíåéøåì â èãðå íå ó÷àñòâóåò. Ýòà ÷àñòü õîäà ÿâëÿåòñÿ îáÿçàòåëüíîé.

Èãðà çàêàí÷èâàåòñÿ, êîãäà âñå êàðòèíêè óáðàíû ñî ñòîëà.

Èãðîêè äåéñòâóþò ñîãëàñíî ñëåäóþùåé ñòðàòåãèè:

• Êàæäûé èãðîê ïðåäïîëàãàåò, ÷òî öåëü èãðû îñòàëüíûõ � ìàêñèìèçèðîâàòü ñóììó íàáðàííûõ

î÷êîâ.

• Áûâàëûé è Òðóñ èãðàþò ñ öåëüþ ìàêñèìèçèðîâàòü ñóììó íàáðàííûõ î÷êîâ. Áàëáåñ æå èãðà-

åò ñ öåëüþ ìèíèìèçèðîâàòü ñóììó î÷êîâ, íàáðàííûõ Áûâàëûì. Ïðè ýòîì Áàëáåñ çíàåò, ÷òî

Áûâàëûé è Òðóñ äåéñòâóþò, îøèáî÷íî ñ÷èòàÿ, ÷òî Áàëáåñ òîæå õî÷åò ìàêñèìèçèðîâàòü ñóììó

íàáðàííûõ î÷êîâ.

• Åñëè âûøåîïèñàííûå ïðèîðèòåòû îñòàâëÿþò âûáîð, òî èãðîêè ïðåäïî÷èòàþò èìåòü ïî îêîí-

÷àíèè êàæäîãî õîäà êàê ìîæíî áîëüøå êàðò äåéñòâèÿ íà ðóêå. Åñëè âûáîð âñ¼ ðàâíî îñòà¼òñÿ,

òî èãðîêè ïðåäïî÷èòàþò ìàêñèìèçèðîâàòü ñóììàðíîå çíà÷åíèå îñòàâøèõñÿ íà ðóêå êàðò äåé-

ñòâèÿ.

Âàøà çàäà÷à � âû÷èñëèòü èòîãîâûé ðåçóëüòàò äëÿ êàæäîãî èãðîêà.

Input

Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàäàíû 12 öåëûõ ÷èñåë x12, x11, . . . , x1 (−2 ≤ xi ≤ 5). xi � ÷èñëî,

çàïèñàííîå íà i-é êàðòèíêå, ñ÷èòàÿ îò ãèëüîòèíû. Ñëåäóþùèå 3 ñòðîêè çàäàþò ÷èñëà y1, . . . , y6
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(1 ≤ yj ≤ 4), çàïèñàííûå íà êàðòàõ äåéñòâèÿ. Â ïåðâîé èç íèõ çàäàíû êàðòû Áûâàëîãî y1, y2, âî

âòîðîé � êàðòû Áàëáåñà y3, y4 è â òðåòüåé � êàðòû Òðóñà y5 è y6.

Output

Âûâåäèòå òðè öåëûõ ÷èñëà, ðàçäåë¼ííûõ ïðîáåëàìè � ðåçóëüòàò Áûâàëîãî, Áàëáåñà è Òðóñà ñîîò-

âåòñòâåííî.

Example

Standard input Standard output

3 2 1 3 2 1 3 2 1 3 2 1

1 1

1 1

1 1

4 8 12

4 4 4 3 3 3 2 2 2 1 1 1

1 2

2 3

3 4

8 10 12

0 0 0 0 0 0 0 -2 0 -2 5 0

1 1

4 1

1 1

-2 -2 5
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Problem D. Epidemy (Division 1 Only!)

Input �le: Standard input

Output �le: Standard output

Time limit: 3 seconds

Memory limit: 256 mebibytes

Ïðàâèòåëüñòâî îáúÿâèëî ÷ðåçâû÷àéíóþ ñèòóàöèþ â ñâÿçè ñ óãðîçîé ýïèäåìèè â ãîñóäàðñòâå, ñîñòî-

ÿùåì èç n îñòðîâîâ, ïðîíóìåðîâàííûõ ïîñëåäîâàòåëüíûìè ÷èñëàìè îò 1 äî n. Ìåæäó íåêîòîðûìè

ïàðàìè îñòðîâîâ êóðñèðóþò îêåàíñêèå ëàéíåðû. Ïðàâèòåëüñòâî ïðåäëîæèëî îòêðûòü êàðàíòèííûå

ñòàíöèè íà íåêîòîðûõ îñòðîâàõ, ÷òîáû ïðåïÿòñòâîâàòü ðàñïðîñòðàíåíèþ ýïèäåìèè. Ïðè ýòîì äëÿ

êàæäîãî ëàéíåðà ëèáî íà îñòðîâå îòïðàâëåíèÿ, ëèáî íà îñòðîâå ïðèáûòèÿ äîëæíà áûòü êàðàíòèííàÿ

ñòàíöèÿ.

Îäíàêî èç-çà áþäæåòíûõ îãðàíè÷åíèé ïðàâèòåëüñòâî ìîæåò ïîñòðîèòü íå áîëåå K ñòàíöèé.

Âàøà çàäà÷à � âûÿñíèòü, ñìîæåò ëè ïðàâèòåëüñòâî ðåàëèçîâàòü ñâîé ïëàí, è, åñëè ñìîæåò, îïðåäå-

ëèòü íàèìåíüøåå êîëè÷åñòâî êàðàíòèííûõ ñòàíöèé, êîòîðûå äîëæíû áûòü ïîñòðîåíû.

Input

Âõîäíîé ôàéë íà÷èíàåòñÿ ñòðîêîé, ñîäåðæàùåé òðè öåëûõ ÷èñëà N (2 ≤ N ≤ 3,000), M
(1 ≤M ≤ 30,000) è K (1 ≤ K ≤ 32).

Êàæäàÿ èç ïîñëåäóþùèõ M ñòðîê ñîäåðæèò ïî äâà öåëûõ ÷èñëà ai (1 ≤ ai ≤ N) è bi (1 ≤ bi ≤ N)
� íîìåðà îñòðîâîâ, ìåæäó êîòîðûìè êóðñèðóåò i-é ëàéíåð. Ãàðàíòèðóåòñÿ, ÷òî ai 6= bi è ÷òî íå

ñóùåñòâóåò äâóõ ðàçëè÷íûõ ëàéíåðîâ, êóðñèðóþùèõ ìåæäó îäíîé è òîé æå ïàðîé îñòðîâîâ.

Output

Åñëè ïëàí ïðàâèòåëüñòâà ðåàëèçîâàòü íå óäàñòñÿ, âûâåäèòå �Impossible�. Èíà÷å âûâåäèòå ìèíè-

ìàëüíîå êîëè÷åñòâî êàðàíòèííûõ ñòàíöèé, êîòîðîå òðåáóåòñÿ ïîñòðîèòü äëÿ ðåàëèçàöèè ïëàíà ïðà-

âèòåëüñòâà.
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Examples

Standard input Standard output

3 3 2

1 2

2 3

3 1

2

3 3 1

1 2

2 3

3 1

Impossible

7 6 5

1 3

2 4

3 5

4 6

5 7

6 2

4

10 10 10

1 2

1 3

1 4

1 5

2 3

2 4

2 5

3 4

3 5

4 5

4
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Problem E. MST (Division 1 Only!)

Input �le: Standard input

Output �le: Standard output

Time limit: 5 seconds

Memory limit: 256 mebibytes

Çàäàí íåîðèåíòèðîâàííûé ãðàô G ñ n âåðøèíàìè è m ð¼áðàìè, çàíóìåðîâàííûìè íàòóðàëüíûìè

÷èñëàìè îò 1 äî m. Êàæäîìó ðåáðó ïðèñâîåíî öåëîå íåîòðèöàòåëüíîå çíà÷åíèå � åãî öåíà.

Ïóñòü Gi � ãðàô, êîòîðûé ñòðîèòñÿ óäàëåíèåì i-ãî ðåáðà èç ãðàôà G. Òðåáóåòñÿ íàéòè ñóììàðíóþ

ñòîèìîñòü ìèíèìàëüíîãî îñòîâíîãî äåðåâà ãðàôà Gi äëÿ êàæäîãî i.

Input

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò äâà öåëûõ ÷èñëà n (2 ≤ n ≤ 105) è m (1 ≤ m ≤ 2 · 105). n
� êîëè÷åñòâî âåðøèí ãðàôà è m � êîëè÷åñòâî ð¼áåð.

Äàëåå ñëåäóþò m ñòðîê, êàæäàÿ èç êîòîðûõ ñîäåðæèò òðè öåëûõ ÷èñëà ai (1 ≤ ai ≤ n), bi (1 ≤ bi ≤ n)
è wi (0 ≤ wi ≤ 106) � íîìåðà âåðøèí, ñîåäèíÿåìûõ ðåáðîì è öåíà ðåáðà, ñîîòâåòñòâåííî.

Ãàðàíòèðóåòñÿ, ÷òî ãðàô íå ñîäåðæèò ïåòåëü è êðàòíûõ ð¼áåð.

Output

Äëÿ êàæäîãî i â i-é ñòðîêå âûâåäèòå ñòîèìîñòü ìèíèìàëüíîãî îñòîâíîãî äåðåâà. Åñëè â ãðàôå Gi

íåò îñòîâíûõ äåðåâüåâ, äëÿ ñîîòâåòñòâóþùåãî i âûâîäèòå −1.
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Examples

Standard input Standard output

4 6

1 2 2

1 3 6

1 4 3

2 3 1

2 4 4

3 4 5

8

6

7

10

6

6

4 4

1 2 1

1 3 10

2 3 100

3 4 1000

1110

1101

1011

-1

7 10

1 2 1

1 3 2

2 3 3

2 4 4

2 5 5

3 6 6

3 7 7

4 5 8

5 6 9

6 7 10

27

26

25

29

28

28

28

25

25

25

3 1

1 3 999

-1
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Problem F. Molecules (Division 1 Only!)

Input �le: Standard input

Output �le: Standard output

Time limit: 8 seconds

Memory limit: 256 mebibytes

Â ðàìêàõ ïðîåêòà ïî èññëåäîâàíèþ äâèæåíèÿ ìîëåêóë áåëêà òðåáóåòñÿ âû÷èñëèòü ñðåäíèå ðàññòî-

ÿíèÿ ìåæäó âñåìè ïàðàìè ìîëåêóë â íåêîòîðûé ìîìåíò âðåìåíè è ïîñòðîèòü ãèñòîãðàììó ðàññòî-

ÿíèé.

Äëÿ îáëåã÷åíèÿ ïîäñ÷¼òîâ êîîðäèíàòû ìîëåêóë àïïðîêñèìèðóþòñÿ óçëàìè êâàäðàòíîé ñåòêè N×N .

Input

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò äëèíó ñòîðîíû ñåòêè N (1 ≤ N ≤ 1024). Êàæäàÿ èç

ïîñëåäóþùèõ N ñòðîê ñîäåðæèò ïî N öåëûõ ÷èñåë Cxy (0 ≤ Cxy ≤ 9) � êîëè÷åñòâî ìîëåêóë, àï-

ïðîêñèìèðîâàííûõ óçëîì ñ êîîðäèíàòàìè (x, y). Ãàðàíòèðóåòñÿ, ÷òî ñóììà âñåõ Cij áîëüøå åäèíèöû.

Output

Â ïåðâîé ñòðîêå âûâåäèòå ñðåäíåå ðàññòîÿíèå ìåæäó äâóìÿ ìîëåêóëàìè ñ àáñîëþòíîé èëè îòíîñè-

òåëüíîé ïîãðåøíîñòüþ íå áîëåå 10−8. Äàëåå âûâåäèòå äàííûå äëÿ ïîñòðîåíèÿ ãèñòîãðàììû Êàæäàÿ

ñòðîêà ñîäåðæèò äâà öåëûõ ÷èñëà � êâàäðàò ðàññòîÿíèÿ è êîëè÷åñòâî ïàð ìîëåêóë, ðàñïîëîæåííûõ

íà ýòîì ðàññòîÿíèè. Ñòðîêè äîëæíû áûòü óïîðÿäî÷åíû ïî âîçðàñòàíèþ êâàäðàòà ðàññòîÿíèÿ. Åñ-

ëè ðàçëè÷íûõ ðàññòîÿíèé áîëåå 104, âûâåäèòå ïåðâûå 104 ðàññòîÿíèé. Åñëè íà äàííîì ðàññòîÿíèè

ìîëåêóë íåò, ñîîòâåòñòâóþùèå ýòîìó ðàññòîÿíèþ äàííûå âûâîäèòü íå íàäî.
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Example

Standard input Standard output

2

1 0

0 1

1.4142135624

2 1

3

1 1 1

1 1 1

1 1 1

1.6349751825

1 12

2 8

4 6

5 8

8 2

5

0 1 2 3 4

5 6 7 8 9

1 2 3 2 1

0 0 0 0 0

0 0 0 0 1

1.8589994382

0 125

1 379

2 232

4 186

5 200

8 27

9 111

10 98

13 21

16 50

17 37

18 6

20 7

25 6
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Problem G. Carrier Pigeon (Division 1 Only!)

Input �le: Standard input

Output �le: Standard output

Time limit: 2 seconds

Memory limit: 256 mebibytes

Â êîìïàíèþ ¾ÝêñïðåññÒóðìàíÄîñòàâêà¿, çàíèìàþùóþñÿ ðàññûëêîé ãîëóáèíîé ïî÷òû, ïîñòóïèë

çàêàç íà ïåðåïðàâêó f ïèñåì èç ãîðîäà s â ãîðîä t.

Âñåãî â êîìïàíèè M ãîëóáåé. i-é èç íèõ ìîæåò íåñòè ãðóç èç u ïèñåì èç ãîðîäà si â ãîðîä ti (íî íå
â îáðàòíîì íàïðàâëåíèè!), ïðè ýòîì ñòîèìîñòü òðàíñïîðòèðîâêè ðàâíà uai, åñëè u íå ïðåâîñõîäèò

di, èíà÷å îíà ðàâíà diai + (u− di)bi.

Ãðóçîïîäú¼ìíîñòü êàæäîãî ãîëóáÿ íå îãðàíè÷åíà. Åñëè ãîëóáü ïåðåâîçèò ïî÷òó â íåñêîëüêî ïðè¼-

ìîâ, òî ñòîèìîñòü âñ¼ ðàâíî îïðåäåëÿåòñÿ, èñõîäÿ èç ñóììàðíîãî êîëè÷åñòâà ïåðåâåç¼ííîé ïî÷òû.

Âñåãî â ñòðàíå N ãîðîäîâ, çàíóìåðîâàííûõ öåëûìè ÷èñëàìè îò 0 äî N − 1.

Òðåáóåòñÿ ìèíèìèçèðîâàòü ñòîèìîñòü äîñòàâêè çàêàçà.

Input

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò ïÿòü öåëûõ ÷èñåë: N (2 ≤ N ≤ 100), M (1 ≤ M ≤ 1,000),
s (0 ≤ s ≤ N − 1), t (0 ≤ t ≤ N − 1) è f (1 ≤ f ≤ 200). Ãàðàíòèðóåòñÿ, ÷òî s 6= t.

i-ÿ èç ïîñëåäóþùèõ M ñòðîê ñîäåðæèò îïèñàíèå ïàðàìåòðîâ i-ãî ãîëóáÿ � ïÿòü öåëûõ ÷èñåë si

(0 ≤ si ≤ N − 1), ti (0 ≤ ti ≤ N − 1), ai (0 ≤ ai ≤ 1,000), bi (0 ≤ bi ≤ 1,000) è di (1 ≤ di ≤ 200). Èç
âñåõ ïàð ai è bi íåðàâåíñòâî ai < bi âûïîëíÿåòñÿ íå áîëåå, ÷åì äëÿ îäíîé ïàðû, äëÿ îñòàëüíûõ æå

ai > bi.

Output

Âûâåäèòå ìèíèìàëüíóþ ñòîèìîñòü äîñòàâêè f ïèñåì èç ãîðîäà s â ãîðîä t. Åñëè äîñòàâèòü çàêàç

íåâîçìîæíî, âûâåäèòå �Impossible�.

Examples

Standard input Standard output

2 2 0 1 5

0 1 3 0 3

0 1 2 1 6

9

4 4 0 3 5

0 1 3 0 3

1 3 3 0 3

0 2 2 1 6

2 3 2 1 6

18

2 1 0 1 1

1 0 1 0 1

Impossible

2 2 0 1 2

0 1 5 1 2

0 1 6 3 1

9

3 3 0 2 4

0 2 3 4 2

0 1 4 1 3

1 2 3 1 1

14

Page 12 of 21



XIII Open Cup named after E.V. Pankratiev.

Stage 8, Grand Prix of Asia, Sunday, May 26, 2013

Problem H. Circles
Input �le: Standard input

Output �le: Standard output

Time limit: 2 seconds

Memory limit: 256 mebibytes

Â òð¼õìåðíîì ïðîñòðàíñòâå çàäíû äâå îêðóæíîñòè ðàäèóñà 1. Ïðîâåðüòå, çàöåïëåíû ëè îíè.

Input

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò òðè âåùåñòâåííûõ ÷èñëà (−3 ≤ xi, yi, zi ≤ 3)
� êîîðäèíàòû öåíòðà ïåðâîé îêðóæíîñòè. Âòîðàÿ ñòðîêà ñîäåðæèò øåñòü âåùåñòâåííûõ ÷èñåë

(−1 ≤ Xi,j , Yi,j , Zi,j ≤ 1). Åäèíè÷íûé âåêòîð (X1,1, Y1,1, Z1,1) íàïðàâëåí èç öåíòðà ê îêðóæíîñòè.

Âòîðîé åäèíè÷íûé âåêòîð (X1,2, Y1,2, Z1,2) òàêæå íàïðàâëåí èç öåíòðà ê îêðóæíîñòè è îðòîãîíàëåí

ïåðâîìó.

Òðåòüÿ è ÷åòâ¼ðòàÿ ñòðîêà çàäàþò âòîðóþ îêðóæíîñòü â àíàëîãè÷íîì ôîðìàòå.

Ãàðàíòèðóåòñÿ, ÷òî íè â îäíîì èç òåñòîâûõ ïðèìåðîâ îêðóæíîñòè íå êàñàþòñÿ.

Output

Åñëè îêðóæíîñòè çàöåïëåíû, âûâåäèòå �YES�. Èíà÷å âûâåäèòå �NO�.

Example

Standard input Standard output

0.0 0.0 0.0

1.0 0.0 0.0 0.0 1.0 0.0

1.0 0.0 0.5

1.0 0.0 0.0 0.0 0.0 1.0

YES

0.0 0.0 0.0

1.0 0.0 0.0 0.0 1.0 0.0

0.0 3.0 0.0

0.0 1.0 0.0 -1.0 0.0 0.0

NO

1.2 2.3 -0.5

1.0 0.0 0.0 0.0 1.0 0.0

1.1 2.3 -0.4

1.0 0.0 0.0 0.0 0.70710678 0.70710678

YES

1.2 2.3 -0.5

1.0 0.0 0.0 0.0 1.0 0.0

1.1 2.7 -0.1

1.0 0.0 0.0 0.0 0.70710678 0.70710678

NO
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Problem I. Queries
Input �le: Standard input

Output �le: Standard output

Time limit: 4 seconds

Memory limit: 256 mebibytes

Èçíà÷àëüíî Âàì çàäàíû N ïóñòûõ ìàññèâîâ t1, . . . , tn. Ñíà÷àëà âûïîëíÿþòñÿ M çàïðîñîâ íà çàïîë-

íåíèå:

• Äîáàâèòü îáúåêò, ðàâíûé v, â ìàññèâû ti (a ≤ i ≤ b);

Äàëåå âûïîëíÿþòñÿ Q çàïðîñîâ íà âûâîä.

• Âûâåñòè j-å ÷èñëî â îòñîðòèðîâàííîì ïî âîçðàñòàíèþ ìàññèâå, ñîñòàâëåííîì èç ýëåìåíòîâ

ìàññèâîâ ti (x ≤ i ≤ y).

Âàøà çàäà÷à � ïðîìîäåëèðîâàòü äàííûé ïðîöåññ.

Input

Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàäàíû òðè öåëûõ ÷èñëà N (1 ≤ N ≤ 109), M (1 ≤ M ≤ 105)

è Q (1 ≤ Q ≤ 105). Êàæäàÿ èç ïîñëåäóþùèõ M ñòðîê ñîäåðæèò ïî òðè öåëûõ ÷èñëà ai, bi è vi

(1 ≤ ai ≤ bi ≤ N , 1 ≤ vi ≤ 109) � ïàðàìåòðû çàïðîñîâ íà çàïîëíåíèå.

Äàëåå çàäàíû çàïðîñû íà âûâîä � êàæäàÿ èç ïîñëåäóþùèõ Q ñòðîê ñîäåðæèò ñïè-

ñîê çàïðîñîâ íà âûâîä. Êàæäûé çàïðîñ îïèñûâàåòñÿ òðåìÿ öåëûìè ÷èñëàìè xi, yi è ji

(1 ≤ xi ≤ yi ≤ N, 1 ≤ ji ≤
∑

xi≤k≤yi
|tk|).

Output

Âûâåäèòå ðåçóëüòàò âûïîëíåíèÿ çàïðîñîâ íà âûâîä â ïîðÿäêå èõ çàäàíèÿ âî âõîäíîì ôàéëå. Îòâåò

íà êàæäûé çàïðîñ âûâîäèòü â íîâîé ñòðîêå.

Examples

Standard input Standard output

5 4 1

1 5 1

1 1 3

4 5 1

3 4 2

1 3 4

2

10 4 4

1 4 11

2 3 22

6 9 33

8 9 44

1 1 1

4 5 1

4 6 2

1 10 12

11

11

33

44

Page 14 of 21



XIII Open Cup named after E.V. Pankratiev.

Stage 8, Grand Prix of Asia, Sunday, May 26, 2013

Note

Â ïåðâîì ïðèìåðå ïîñëå âûïîëíåíèÿ M -ãî çàïðîñà íà çàïîëíåíèå, ìàññèâû ti âûãëÿäÿò òàê:

[1, 3], [1], [1, 2], [1, 1, 2], [1, 1]

Ïîñëåäîâàòåëüíîñòü îòñîðòèðîâàííûõ çíà÷åíèé â ìàññèâàõ t1, t2 è t3 � [1, 1, 1, 2, 3]. 4-é å¼ ýëåìåíò

ðàâåí 2.
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Problem J. Restoring the Flows

Input �le: Standard input

Output �le: Standard output

Time limit: 2 seconds

Memory limit: 256 mebibytes

Çàäàíû íåñêîëüêî îðèåíòèðîâàííûõ ãðàôîâ. Äëÿ êàæäîãî ðåáðà e(u, v) îïðåäåëåíî çíà÷åíèå ïîòîêà
èç u â v. Ïðèìåð ãðàôà ñ ïîòîêàìè ïðèâåä¼í íà ñëåäóþùåé èëëþñòðàöèè:

Ðèñóíîê ñîîòâåòñòâóåò ïåðâîìó ïðèìåðó èç óñëîâèÿ çàäà÷è.

Ìîæíî âûáðàòü íåêîòîðîå êîëè÷åñòâî ð¼áåð òàê, ÷òî, çíàÿ çíà÷åíèÿ ïîòîêà äëÿ ýòèõ ð¼áåð, ìîæíî

îäíîçíà÷íî âîññòàíîâèòü çíà÷åíèå ïîòîêîâ íà âñåõ îñòàëüíûõ ð¼áðàõ ãðàôà. Íàïðèìåð, çíà÷åíèÿ

ïîòîêîâ èç ïåðâîãî ïðèìåðà ìîãóò áûòü âîññòàíîâëåíû ïî ïÿòè ð¼áðàì (ñì. ðèñóíîê íèæå).

Òðåáóåòñÿ âû÷èñëèòü íàèìåíüøåå êîëè÷åñòâî ð¼áåð, çíà÷åíèå ïîòîêà ÷åðåç êîòîðûå íàäî çàïîìíèòü,

÷òîáû âîññòàíîâèòü çíà÷åíèÿ ïîòîêà äëÿ âñåõ ð¼áåð ãðàôà. Çíà÷åíèÿ ïîòîêîâ îáëàäàþò ñëåäóþùèìè

ñâîéñòâàìè:

• Äëÿ êàæäîé âåðøèíû ñóììàðíûé âõîäíîé ïîòîê ðàâåí ñóììàðíèìî âûõîäíîìó ïîòîêó.

• Âñå çíà÷åíèÿ ïîòîêîâ íåîòðèöàòåëüíû.

Input

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò äâà öåëûõ ÷èñëà N (1 ≤ N ≤ 500) è M (0 ≤M ≤ 3000) �
êîëè÷åñòâî âåðøèí è ð¼áåð â ãðàôå.
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Êàæäàÿ èç ïîñëåäóþùèõ M ñòðîê ñîäåðæèò ïî äâà öåëûõ ÷èñëà si è ti, ÷òî îáîçíà÷àåò íàëè÷èå

ðåáðà e (si, ti).

Ãàðàíòèðóåòñÿ, ÷òî âûïîëíÿþòñÿ ñëåäóþùèå óñëîâèÿ:

• si 6= ti.

• Åñëè i 6= j, òî (si 6= sj) or (ti 6= tj).

• Âõîäíîé ôàéë ñîñòîèò èç íåñêîëüêèõ ãðàôîâ, êàæäûé èç êîòîðûõ ÿâëÿåòñÿ ñèëüíî ñâÿçíûì.

Output

Âûâåäèòå îäíî öåëîå ÷èñëî � îòâåò ê çàäà÷å.

Examples

Standard input Standard output

9 13

1 2

1 3

2 9

3 4

3 5

3 6

4 9

5 7

6 7

6 8

7 9

8 9

9 1

5

7 9

1 2

1 3

2 4

3 4

4 5

4 6

5 7

6 7

7 1

3

4 4

1 2

2 1

3 4

4 3

2
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Problem K. Genome (Division 2 Only!)

Input �le: Standard input

Output �le: Standard output

Time limit: 2 seconds

Memory limit: 256 mebibytes

Íà íåêîòîðîé ïëàíåòå âñå ñóùåñòâà èìåþò ãåíîì, ÄÍÊ êîòîðîãî ñîñòîèò òîëüêî èç äâóõ òèïîâ

íóêëåîòèäîâ: `A' è `B'. Òàêæå öåïî÷êà ÄÍÊ äîëæíà óäîâëåòâîðÿòü ñëåäóþùåìó îãðàíè÷åíèþ: â íåé

íå äîëæíî áûòü äâóõ íóêëåîòèäîâ A ïîäðÿä. Íàïðèìåð, �ABBAB� � äîïóñòèìàÿ öåïî÷êà, à �BAABA� �

íåò. Öåïî÷êè ÿâëÿþòñÿ îðèåíòèðîâàííûìè, òî åñòü, ê ïðèìåðó, öåïî÷êè �ABBAB� è �BABBA� ÿâëÿþòñÿ

ðàçëè÷íûìè

Âû÷èñëèòå êîëè÷åñòâî âñåõ äîïóñòèìûõ öåïî÷êà ÄÍÊ äëèíû n ïî ìîäóëþ m.

Input

Âõîäíîé ôàéë ñîñòîèò èç íåñêîëüêèõ (íå áîëåå 20) òåñòîâûõ ïðèìåðîâ. Êàæäûé òåñòîâûé ïðèìåð

ñîñòîèò èç äâóõ öåëûõ ÷èñåë, çàäàííûõ â îòäåëüíîé ñòðîêå � äëèíû öåïî÷êè n (1 ≤ n ≤ 8 · 1018)

è ìîäóëÿ m (1 ≤ m ≤ 2 · 109). Âõîäíîé ôàéë çàâåðøàåòñÿ ñòðîêîé, ñîñòîÿùåé èç äâóõ íóëåé,

îáðàáàòûâàòü êîòîðóþ íå òðåáóåòñÿ.

Output

Äëÿ êàæäîãî òåñòîâîãî ïðèìåðà â îòäåëüíîé ñòðîêå âûâåäèòå îäíî öåëîå ÷èñëî � îòâåò ê çàäà÷å.

Example

Standard input Standard output

1 10

2 10

5 10

6 8

0 0

2

3

3

5
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Problem L. Encryption (Division 2 Only!)

Input �le: Standard input

Output �le: Standard output

Time limit: 2 seconds

Memory limit: 256 mebibytes

Äëÿ øèôðîâêè äàííûõ Àëèñà è Áîá èñïîëüçóþò ñëåäóþùóþ ñõåìó. Êàæäûé áàéò n (8-áèòíîå áåç-

çíàêîâîå öåëîå) çàìåíÿåòñÿ ñóììîé ïåðâûõ n + 1 ïðîñòûõ ÷èñåë.

Âàøà çàäà÷à � çàøèôðîâàòü çàäàííóþ ïîñëåäîâàòåëüíîñòü ÷èñåë.

Input

Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà ñîäåðæèòñÿ îäíî öåëîå ÷èñëî T (1 ≤ T ≤ 100) � êîëè÷åñòâî

òåñòîâûõ ïðèìåðîâ. Êàæäàÿ èç ïîñëåäóþùèõ T ñòðîê ñîäåðæèò ÷èñëî ni (0 ≤ n ≤ 255), êîòîðîå
íåîáõîäèìî çàøèôðîâàòü.

Output

Äëÿ êàæäîãî öåëîãî ÷èñëà â ïîðÿäêå ïîÿâëåíèÿ ÷èñåë âî âõîäíîì ôàéëå âûâåäèòå ðåçóëüòàò çà-

øèôðîâêè.

Example

Standard input Standard output

3

0

5

7

2

41

77
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Problem M. Points in triangle (Division 2 Only!)

Input �le: Standard input

Output �le: Standard output

Time limit: 2 seconds

Memory limit: 256 mebibytes

Îïðåäåëèì öåëî÷èñëåííóþ òî÷êó êàê óïîðÿäî÷åííóþ ïàðó (x, y), ãäå x è y � öåëûå ÷èñëà. Ïî

çàäàííûì êîîðäèíàòàì âåðøèí òðåóãîëüíèêà (ÿâëÿþùèõñÿ öåëî÷èñëåííûìè òî÷êàìè) òðåáóåòñÿ

íàéòè êîëè÷åñòâî öåëî÷èñëåííûõ òî÷åê, ëåæàùèõ âíóòðè (íå íà ñòîðîíå è íå â âåðøèíå) äàííîãî

òðåóãîëüíèêà.

Input

Âõîäíîé ôàéë ñîñòîèò èç íå áîëåå, ÷åì 200 òåñòîâûõ ïðèìåðîâ. Êàæäûé òåñòîâûé ïðèìåð ñîñòîèò

èç øåñòè öåëûõ ÷èñåë x1, y1, x2, y2, x3, y3, ãäå (x1, y1), (x2, y2), (x3, y3) � êîîðäèíàòû âåðøèí

òðåóãîëüíèêà. Ãàðàíòèðóåòñÿ, ÷òî âñå òðåóãîëüíèêè âî âõîäíîì ôàéëå èìåþò íåíóëåâóþ ïëîùàäü,

è ÷òî −15000 ≤ x1, y1, x2, y2, x3, y3 ≤ 15000. Ôàéë çàêàí÷èâàåòñÿ òåñòîâûì ïðèìåðîì, ñîñòîÿùèì èç

øåñòè íóëåé, îáðàáàòûâàòü êîòîðûé íå òðåáóåòñÿ.

Output

Äëÿ êàæäîãî òåñòîâîãî ïðèìåðà â îòäåëüíîé ñòðîêå âûâåäèòå îäíî ÷èñëî � êîëè÷åñòâî öåëî÷èñëåí-

íûõ òî÷åê, ëåæàùèõ ñòðîãî âíóòðè ñîîòâåòñòâóþùåãî òðåóãîëüíèêà.

Example

Standard input Standard output

0 0 1 0 0 1

0 0 5 0 0 5

0 0 0 0 0 0

0

6
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Problem N. Word Stats (Division 2 Only!)

Input �le: Standard input

Output �le: Standard output

Time limit: 2 seconds

Memory limit: 256 mebibytes

Â ýòîé çàäà÷å ïðåäëàãàåòñÿ ïîäñ÷èòàòü ñòàòèñòèêó äëÿ ñëîâ íåêîòîðîãî òåêñòà. Òðåáóåòñÿ âûäåëèòü

ñëîâà èç òåêñòà, çàïèñàòü èõ ñòðî÷íûìè ëàòèíñêèìè áóêâàìè (óáðàâ �ëèøíèå� ñèìâîëû), îòñîð-

òèðîâàòü ñëîâà â ëåêñèêîãðàôè÷åñêîì ïîðÿäêå, ïîñëå ÷åãî âûâåñòè ñëîâî (èëè äâà ñëîâà â ñëó÷àå

÷¼òíîãî êîëè÷åñòâà ñëîâ), ñòîÿùåå â ñåðåäèíå îòñîðòèðîâàííîãî ñïèñêà, à òàêæå ñëîâî, âñòðå÷àþ-

ùååñÿ â òåêñòå ìàêñèìàëüíîå ÷èñëî ðàç (åñëè òàêèõ ñëîâ íåñêîëüêî, âûâåäèòå âñå).

Input

Âõîäíîé ôàéë ñîñòîèò èç íå ìåíåå, ÷åì îäíîãî, è íå áîëåå, ÷åì 500 ñëîâ. Ñëîâî îïðåäåëÿåòñÿ êàê ïî-

ñëåäîâàòåëüíîñòü ñèìâîëîâ, ñðåäè êîòîðûõ ïðèñóòñòâóåò çàãëàâíàÿ èëè ñòðî÷íàÿ ëàòèíñêàÿ áóêâà,

çà êîòîðûìè ñëåäóåò ïðîáåë, òàáóëÿöèÿ èëè ïåðåâîä ñòðîêè. Ïåðåä îáðàáîòêîé èç ñëîâà âûáðàñûâà-

þòñÿ âñå ñèìâîëû, êðîìå çàãëàâíûõ èëè ñòðî÷íûõ ëàòèíñêèõ áóêâ, à çàãëàâíûå áóêâû çàìåíÿþòñÿ

íà ñîîòâåòñòâóþùèå èì ñòðî÷íûå (íàïðèìåð, ñëîâà �w'ord� è �@!w12ORD� ïîñëå ïðåîáðàçîâàíèÿ áó-

äóò âûãëÿäåòü êàê �word�). Ãàðàíòèðóåòñÿ, ÷òî äëèíà ¾íåîáðàáîòàííîãî¿ ñëîâà íå ïðåâîñõîäèò 100.

Output

Â ïåðâîé ñòðîêå âûõîäíîãî ôàéëà âûâåäèòå ñëîâî (èëè äâà ñëîâà, â ñëó÷àå ÷¼òíîãî êîëè÷åñòâà

ñëîâ â òåêñòå), ñòîÿùåå â ñåðåäèíå îòñîðòèðîâàííîãî ñïèñêà â ôîðìàòå, óêàçàííîì â ïðèìåðå èç

óñëîâèÿ. Íàïðèìåð, �My median=[easter,egg]� èëè �My median=[of]�. Â ñëó÷àå, åñëè êîëè÷åñòâî

ñëîâ â òåêñòå ÷¼òíî, ñëîâà ïðè âûâîäå îòâåòà ñîðòèðóþòñÿ â ëåêñèêîãðàôè÷åñêîì ïîðÿäêå.

Âî âòîðîé ñòðîêå âûõîäíîãî ôàéëà âûâåäèòå ñëîâî, âñòðå÷àþùååñÿ â òåêñòå ìàêñèìàëüíîå ÷èñëî

ðàç, à òàêæå íåïîñðåäñòâåííî çà íèì â ñêîáêàõ � ÷èñëî, ïîêàçûâàþùåå, ñêîëüêî ðàç âñòðå÷àåòñÿ

äàííîå ñëîâî. Ôîðìàò óêàçàí â ïðèìåðå èç óñëîâèÿ. Â ñëó÷àå, åñëè ñëîâ ñ ìàêñèìàëüíîé ÷àñòîòîé

íåñêîëüêî, âûâîäÿòñÿ âñå òàêèå ñëîâà, îòñîðòèðîâàííûå â ëåêñèêîãðàôè÷åñêîì ïîðÿäêå. Íàïðèìåð,

�My mode=[an(23),the(23)]�.

Example

Standard input Standard output

When April with his sweet showers has

pierced the drought of March to the

root,

and bathed every vein in such

moisture

as has power to bring forth the

flower

My median=[moisture,of]

My mode=[the(3)]

a test test1 2test2 3te3st3 4tests

123456

My median=[test,test]

My mode=[test(4)]

a test test1 2test2 3te3st3 123456 My median=[test]

My mode=[test(4)]
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