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Çàäà÷à A. Íå êóðèòü!
Èìÿ âõîäíîãî ôàéëà: smoking.in

Èìÿ âûõîäíîãî ôàéëà: smoking.out

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

Âàñÿ � õîðîøèé ïàðåíü. Íî ó íåãî åñòü ïëîõàÿ ïðèâû÷êà � îí êóðèò. Âñå òî âðåìÿ,
ñêîëüêî Ïåòÿ äðóæèò ñ Âàñåé, îí ïûòàåòñÿ îòó÷èòü åãî îò ýòîãî. Íî åìó ýòî òàê è íå
óäàëîñü, ïîòîìó ÷òî Âàñÿ íå õî÷åò áðîñàòü êóðèòü.

Íåäàâíî Ïåòÿ ïðèäóìàë ñïîñîá, êàê îòó÷èòü ñâîåãî äðóãà îò êóðåíèÿ. Âàñÿ � íåðÿõà,
ïîýòîìó åãî ñèãàðåòû íå ëåæàò â ïà÷êå, à ðàçáðîñàíû ïî îãðîìíîìó ñòîëó. Ïåòÿ õî÷åò áðàòü
íåñêîëüêî ñèãàðåò â äåíü íåçàìåòíî äëÿ Âàñè. Âàñÿ íå çàìåòèò ïðîïàæè ñèãàðåò, åñëè â
äåíü áóäåò ïðîïàäàòü íå áîëåå îäíîé ñèãàðåòû. Êðîìå òîãî, Ïåòÿ äîëæåí áðàòü òîëüêî òó
ñèãàðåòó, êîòîðàÿ ïåðåñåêàåòñÿ ñ êàêîé-íèáóäü äðóãîé ñèãàðåòîé íà ñòîëå. Ïîìîãèòå Ïåòå
óçíàòü, ñìîæåò ëè îí íà÷àòü ðåàëèçàöèþ ñâîåãî ïëàíà.

Ôîðìàò âõîäíîãî ôàéëà

Ñèãàðåòà ïðåäñòàâëÿåòñÿ êàê îòðåçîê ïðÿìîé. Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàïèñàíî
÷èñëî N (1 ≤ N ≤ 125 000) � êîëè÷åñòâî ñèãàðåò íà Âàñèíîì ñòîëå. Ñëåäóþùèå N ñòðîê
ñîäåðæàò îïèñàíèÿ ñèãàðåò: (i+ 1)-ÿ ñòðîêà ñîäåðæèò êîîðäèíàòû êîíöîâ i-é ñèãàðåòû �
öåëûå ÷èñëà x1, y1, x2, y2 (−10 000 ≤ x1, y1, x2, y2 ≤ 10 000).

Ôîðìàò âûõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå âûõîäíîãî ôàéëà âûâåäèòå ñëîâî �YES�, åñëè Ïåòå óäàñòñÿ íà÷àòü ðåà-
ëèçàöèþ ñâîåãî ïëàíà. Âòîðàÿ ñòðîêà äîëæíà ñîäåðæàòü ÷èñëà i è j: i � íîìåð ñèãàðåòû,
êîòîðóþ äîëæåí âçÿòü Ïåòÿ, j � íîìåð ñèãàðåòû, ñ êîòîðîé îíà ïåðåñåêàåòñÿ.

Åñëè Ïåòÿ íå ñìîæåò âçÿòü íè îäíîé ñèãàðåòû, âûâåäèòå â åäèíñòâåííîé ñòðîêå âûõîä-
íîãî ôàéëà �NO�.

Ïðèìåðû

smoking.in smoking.out

2

0 0 2 2

0 2 2 0

YES

2 1

1

5 5 10 97

NO

4

0 0 3 1

2 0 3 -2

4 -1 7 2

-1 2 6 2

NO

Çàäà÷à B. Ôóòáîë
Èìÿ âõîäíîãî ôàéëà: football.in

Èìÿ âûõîäíîãî ôàéëà: football.out

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

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 ≤ x, y ≤ 105,

1 ≤ n ≤ 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.

Ïðèìåðû
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 C. Ôóòáîë 2
Èìÿ âõîäíîãî ôàéëà: football2.in

Èìÿ âûõîäíîãî ôàéëà: football2.out

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

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 ≤ x, y ≤ 105,

Ñòðàíèöà 1 èç 5
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1 ≤ n ≤ 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.

Ïðèìåðû
football2.in football2.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 D. Êòî õîäèò â ãîñòè ïî óòðàì
Èìÿ âõîäíîãî ôàéëà: nearest.in

Èìÿ âûõîäíîãî ôàéëà: nearest.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, óìûòü-
ñÿ, 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 ïåð-
ñîíàæà, 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 ≤ N ≤ 100 000). Â êàæäîé èç ïî-

ñëåäóþùèõ N ñòðîê çàäàþòñÿ ïî äâà ÷èñëà � êîîðäèíàòû òî÷êè íà ïëîñêîñòè, â êîòîðîé
ðàñïîëîæåí äîìèê ñîîòâåòñòâóþùåãî ïåðñîíàæà. Âñå êîîðäèíàòû � öåëûå íåîòðèöàòåëü-
íûå ÷èñëà, íå ïðåâîñõîäÿùèå 109.

Ôîðìàò âûõîäíîãî ôàéëà
ÂûâåäèòåN 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.

Ïðèìåðû
nearest.in nearest.out

6

0 0

1 0

0 1

3 3

2 2

3 1

1: 2 3

2: 1

3:

4: 5

5: 4 6

6:

Çàäà÷à E. Îáúåäèíåíèå êðóãîâ
Èìÿ âõîäíîãî ôàéëà: circles.in

Èìÿ âûõîäíîãî ôàéëà: circles.out

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

Íàéäèòå ïëîùàäü îáúåäèíåíèÿ êðóãîâ.

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå çàïèñàíî êîëè÷åñòâî òåñòîâ K (1 ≤ K ≤ 10).
Ïåðâàÿ ñòðîêà êàæäîãî òåñòà � êîëè÷åñòâî îêðóæíîñòåé 1 ≤ N ≤ 100. Ñëåäóþùèé

N ñòðîê ñîäåðæàò êîîðäèíàòû öåíòðà è ðàäèóñ êàæäîé îêðóæíîñòè xi yi ri. Âñå êî-
îðäèíàòû � öåëûå ÷èñëà, êîòîðûå ïî ìîäóëþ íå ïðåâîñõîäÿò 1000. Ðàäèóñ îêðóæíîñòè
ïîëîæèòåëüíîå öåëîå ÷èñëî íå áîëüøå 1000.

Ôîðìàò âûõîäíîãî ôàéëà
Äëÿ êàæäîãî òåñòà âûâåäèòå ïëîùàäü îáúåäèíåíèÿ îêðóæíîñòåé ñ 6 çíàêàìè ïîñëå

çàïÿòîé.

Ïðèìåðû
circles.in circles.out

1

3

0 0 3

1 0 1

6 0 2

40.84070449666731

Çàäà÷à F. Jungle Outpost
Èìÿ âõîäíîãî ôàéëà: jungle.in

Èìÿ âûõîäíîãî ôàéëà: jungle.out

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

There is a military base lost deep in the jungle. It is surrounded by n watchtowers with
ultrasonic generators. In this problem watchtowers are represented by points on a plane.

Ñòðàíèöà 2 èç 5
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Watchtowers generate ultrasonic �eld and protect all objects that are strictly inside the
towers' convex hull. There is no tower strictly inside the convex hull and no three towers are on
a straight line.

The enemy can blow up some towers. If this happens, the protected area is reduced to a
convex hull of the remaining towers.

The base commander wants to build headquarters inside the protected area. In order to
increase its security, he wants to maximize the number of towers that the enemy needs to blow
up to make the headquarters unprotected.

Ôîðìàò âõîäíîãî ôàéëà
The �rst line of the input �le contains a single integer n (3 ≤ n ≤ 50 000) � the number of

watchtowers. The next n lines of the input �le contain the Cartesian coordinates of watchtowers,
one pair of coordinates per line. Coordinates are integer and do not exceed 106 by absolute value.
Towers are listed in the order of traversal of their convex hull in clockwise direction.

Ôîðìàò âûõîäíîãî ôàéëà
Write to the output �le the number of watchtowers the enemy has to blow up to compromise

headquarters protection if the headquarters are placed optimally.

Ïðèìåðû
jungle.in jungle.out

3

0 0

50 50

60 10

1

5

0 0

0 10

10 20

20 10

25 0

2

Çàäà÷à G. Òðèàòëîí
Èìÿ âõîäíîãî ôàéëà: tri.in

Èìÿ âûõîäíîãî ôàéëà: tri.out

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

Òðèàòëîí � àòëåòè÷åñêîå ñîðåâíîâàíèå, ñîñòîÿùåå èç òðåõ ïîñëåäîâàòåëüíûõ ýòàïîâ,
êîòîðûå ñóììàðíî äîëæíû áûòü ïðîéäåíû êàê ìîæíî áûñòðåå. Ïåðâûé ýòàï � ïëàâàíèå,
âòîðîé � âåëîãîíêà, à òðåòèé � áåã.

Èçâåñòíà ñêîðîñòü êàæäîãî ó÷àñòíèêà äëÿ êàæäîãî ýòàïà. Æþðè ñîðåâàíîâàíèÿ ìîæåò
âûáðàòü äëèíó êàæäîãî ýòàïà ëþáûì îáðàçîì òàê, ÷òîáû êàæäûé ýòàï íå áûë íóëåâîé
äëèíû. Â ðåçóëüòàòå, èíîãäà æþðè ìîæåò âûáðàòü äëèíû ýòàïîâ òàê, ÷òîáû îïðåäåëåííûé
ó÷àñòíèê ñòàë ïîáåäèòåëåì ñîðåâíîâàíèÿ.

Ôîðìàò âõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàäàíî öåëîå ÷èñëî N � êîëè÷åñòâî ó÷àñòíèêîâ ñî-
ðåâíîâàíèÿ (1 ≤ N ≤ 100). Ñëåäóþùèå N ñòðîê ñîäåðæàò ïî 3 öåëûõ ÷èñëà V,U è W
(1 ≤ U, V,W ≤ 10000), îïðåäåëÿþùèå ñêîðîñòü î÷åðåäíîãî ó÷àñòíèêà íà ýòàïàõ ñîðåâíî-
âàíèÿ.

Ôîðìàò âûõîäíîãî ôàéëà

Äëÿ êàæäîãî ó÷àñòíèêà âûâåäèòå îäíó ñòðîêó, ñîäåðæàùóþ ñëîâî Y es â ñëó÷àå åñëè
æþðè ìîæåò ïîäîáðàòü äëèíû ýòàïîâ òàê, ÷òîáû ýòîò ó÷àñòíèê ñòàë ïîáåäèòåëåì (ò.å.
ýòîò ó÷àñòíèê � åäèíñòâåííûé, êòî ïåðâûé äîøåë äî ôèíèøà), èëè ñëîâî No â ïðîòèâíîì
ñëó÷àå.

Ïðèìåðû

tri.in tri.out

9

10 2 6

10 7 3

5 6 7

3 2 7

6 2 6

3 5 7

8 4 6

10 4 2

1 8 7

Yes

Yes

Yes

No

No

No

Yes

No

Yes
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Çàäà÷à H. Ìåñòî âñòðå÷è èçìåíèòü íåëüçÿ
Èìÿ âõîäíîãî ôàéëà: rendezvous.in

Èìÿ âûõîäíîãî ôàéëà: rendezvous.out

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

Äàíû N òî÷åê. Íàéäèòå 2 èç íèõ, òàêèå, ÷òî ðàññòîÿíèå ìåæäó íèìè ìèíèìàëüíî.

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò öåëîå ÷èñëî N (2 6 N 6 100 000) � êîëè÷åñòâî

òî÷åê. Êàæäàÿ èç ñëåäóþùèõ N ñòðîê ñîäåðæèò ïàðó öåëûõ ÷èñåë X è Y , ðàçäåë¼ííûõ
ïðîáåëîì,� êîîðäèíàòû (−1 000 000 000 6 X,Y 6 1 000 000 000). Âñå òî÷êè ðàçëè÷íû.

Ôîðìàò âûõîäíîãî ôàéëà
Åäèíñòâåííàÿ ñòðîêà âûõîäíîãî ôàéëà äîëæíà ñîäåðæàòü êîîðäèíàòû äâóõ âûáðàííûõ

òî÷åê.

Ïðèìåð
rendezvous.in rendezvous.out

4

0 0

0 1

1 1

1 0

0 0

0 1

Çàäà÷à I. Ïåðåñå÷åíèå íåâûïóêëûõ ìíîãîóãîëüíèêîâ
Èìÿ âõîäíîãî ôàéëà: poly.in

Èìÿ âûõîäíîãî ôàéëà: poly.out

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

Most drawing or illustration programs have simple tools for creating polygon objects. The
better ones can �nd the regions that are the intersections of two polygons. The picture below
shows two polygons, one is a pentagon and the other is a triangle. Their intersection consists
of the two dark regions.

IBM has just hired you as a member of a programming team that will create a very
sophisticated drawing/illustration program. Your task is to write the part of the program that
deals with polygon intersections. Your boss has told you to delay work on the user interface
and focus only on the geometric representations of the intersections.

A polygon in the Cartesian plane can be represented by a sequence of points that are its
vertices. The vertices in the sequence appear in the order in which they are visited when traveling
clockwise around the polygon's boundary; so any two adjacent vertices in the sequence are the
endpoints of a line segment that is one of the polygon's sides. The last and the �rst vertices in
the sequence are also endpoints of a side. Vertices are identi�ed by their x- and ycoordinates.
Assume the following about each polygon:

• No point will occur as a vertex (on the same polygon) more than once.

• Two sides can intersect only at a common endpoint (vertex).

• The angle between any two sides with a common vertex has a measure that is greater
than 0 and less than 360.

• The polygon has at least 3 vertices.

The intersection of two polygons consists of 0 or more connected regions. Your problem is to
take two polygons and determine the regions of their intersection that are polygons satisfying
the criteria above.

Ôîðìàò âõîäíîãî ôàéëà
The input contains several data sets, each consisting of two polygons. Each polygon appears

as a sequence of numbers:

n, x1, y1, x2, y2, · · · , xn, yn

where the integer n is the number of vertices of the polygon, and the real coordinates (x1, y1)
through (xn, yn) are the boundary vertices. The end of input is indicated by two zeroes for the
values of n. These two zeroes merely mark the end of data and should not be treated as an
additional data set.

Ôîðìàò âûõîäíîãî ôàéëà
For each data set, your program should output its number (Data set 1, Data set 2, etc.), and

the number of regions in the intersection of its two polygons. Label each region in the data set
(Region 1, Region 2, etc.) and list its vertices in the order they appear when they are visited
going either clockwise or counterclockwise around the boundary of the region. The �rst vertex
printed should be the vertex with the smallest x-coordinate (to break ties, use the smallest y-
coordinate). No region may include degenerate parts (consisting of adjacent sides whose angle of
intersection is 0). If the three endpoints of two adjacent sides are collinear, the two sides should
be merged into a single side. Print each vertex in the standard form (x, y), where x and y have
two digits to the right of the decimal. The following sample input contains exactly one data
set. (The data set corresponds to the illustration at the beginning of this problem description.)
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Ïðèìåðû

poly.in

3 2 1 0.5 3.5 8 5

5 1.5 3 2 7 6.5 6.5 6.5 3.25 4 4.5

0

0

poly.out

Data Set 1

Number of intersection regions: 2

Region 1:(1.50,3.00)(1.59,3.72)(3.25,4.05)

Region 2:(4.43,4.29)(6.50,4.70)(6.50,4.00)(5.86,3.57)

Çàäà÷à J. The Worm in the Apple
Èìÿ âõîäíîãî ôàéëà: worm.in

Èìÿ âûõîäíîãî ôàéëà: worm.out

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

Willy the Worm was living happily in an apple � until some vile human picked the apple,
and started to eat it! Now, Willy must escape!

Given a description of the apple (de�ned as a convex shape in 3D space), and a list of possible
positions in the apple for Willy (de�ned as 3D points), determine the minimum distance Willy
must travel to get to the surface of the apple from each point.

Ôîðìàò âõîäíîãî ôàéëà

Input �le will begin with a line with a single integer n (4 ≤ n ≤ 1, 000), which tells the
number of points describing the apple. On the next n lines will be three integers x, y and z
(−10, 000 ≤ x, y, z ≤ 10, 000), where each point (x, y, z) is either on the surface of, or within, the
apple. The apple is the convex hull of these points. No four points will be coplanar. Following
the description of the apple, there will be a line with a single integer q (1 ≤ q ≤ 105), which is
the number of queries � that is, the number of points where Willy might be inside the apple.
Each of the following q lines will contain three integers x, y and z (−10, 000 ≤ x, y, z ≤ 10, 000),
representing a point (x, y, z) where Willy might be. All of Willy's points are guaranteed to be
inside the apple.

Ôîðìàò âûõîäíîãî ôàéëà

For each query, output a single �oating point number, indicating the minimum distance Willy
must travel to exit the apple. Output this number with 4 decimal places of accuracy. Output
each number on its own line, with no spaces, and do not print any blank lines between answers.

Ïðèìåðû
worm.in worm.out

6

0 0 0

100 0 0

0 100 0

0 0 100

20 20 20

30 20 10

4

1 1 1

30 30 35

7 8 9

90 2 2

0

1.0000000000

2.8867513459

7.0000000000

2.0000000000

Çàäà÷à K. Æèçíü íàñåêîìûõ
Èìÿ âõîäíîãî ôàéëà: insects.in

Èìÿ âûõîäíîãî ôàéëà: insects.out

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

Â êîìíàòå, èìåþùåé ôîðìó êóáà ñî ñòîðîíîé 200 ñì, íàõîäèòñÿ N ìóõ. Êàæäàÿ ìóõà
çàÿâèëà, ÷òî åé ïðèíàäëåæèò òà ÷àñòü êîìíàòû, êîòîðàÿ áëèæå ê íåé, ÷åì ê êàêîé-ëèáî
äðóãîé ìóõå. Ìóäðûé Ïàóê, ñèäÿùèé â óãëó, çàìåòèë, ÷òî ïåðâîé ìóõå ïðèíàäëåæèò A1

cm3, âòîðîé - A2 cm3, . . . , N-îé - AN cm3. Êàêèå ÷èñëà íàçâàë Ìóäðûé Ïàóê?

Ôîðìàò âõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàïèñàíî íàòóðàëüíîå ÷èñëî N(1 ≤ N ≤ 6) - êîëè÷å-

ñòâî ìóõ â êîìíàòå. Äàëåå â N ñòðîêàõ ñîäåðæàòñÿ îïèñàíèÿ èõ ïîëîæåíèé íà ìîìåíò
ñäåëàííîãî çàÿâëåíèÿ. Êàæäîå ïîëîæåíèå îïèñûâàåòñÿ òðîéêîé öåëûõ ÷èñåë xi, yi, zi
(0 ≤ xi, yi, zi ≤ 200) - êîîðäèíàòàìè ìóõè â ïðîñòðàíñòâå. Íèêàêèå äâå ìóõè íå íàõî-
äÿòñÿ â îäíîé òî÷êå. Ñèñòåìà êîîðäèíàò ââåäåíà òàêèì îáðàçîì, ÷òî îäèí óãîë êîìíàòû
èìååò êîîðäèíàòû (0, 0, 0), à ïðîòèâîïîëîæíûé - (200, 200, 200).

Ôîðìàò âûõîäíîãî ôàéëà
Âûâåäèòå N äåéñòâèòåëüíûõ ÷èñåë A1, A2, . . . , AN .

Ïðèìåðû
insects.in insects.out

3

0 100 100

150 100 100

200 100 100

3000000.000000

4000000.000000

1000000.000000
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