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Алгоритмы и структуры данных: задачи на codereview
СПБ, CS-Center, весенний семестр 2014/15

Задача 2C. LCA Problem Revisited [2.5 sec (5 sec), 256 mb]

Çàäàíî ïîäâåøåííîå äåðåâî, ñîäåðæàùåå 𝑛 (1 6 𝑛 6 100 000) âåðøèí, ïðîíóìåðîâàííûõ
îò 0 äî 𝑛− 1. Òðåáóåòñÿ îòâåòèòü íà 𝑚 (1 6 𝑚 6 10 000 000) çàïðîñîâ î íàèìåíüøåì îáùåì
ïðåäêå äëÿ ïàðû âåðøèí.

Çàïðîñû ãåíåðèðóþòñÿ ñëåäóþùèì îáðàçîì. Çàäàíû ÷èñëà 𝑎1, 𝑎2 è ÷èñëà 𝑥, 𝑦 è 𝑧. ×èñëà
𝑎3, . . . , 𝑎2𝑚 ãåíåðèðóþòñÿ ñëåäóþùèì îáðàçîì: 𝑎𝑖 = (𝑥 · 𝑎𝑖−2 + 𝑦 · 𝑎𝑖−1 + 𝑧) mod 𝑛. Ïåðâûé
çàïðîñ èìååò âèä ⟨𝑎1, 𝑎2⟩. Åñëè îòâåò íà 𝑖 − 1-é çàïðîñ ðàâåí 𝑣, òî 𝑖-é çàïðîñ èìååò âèä
⟨(𝑎2𝑖−1 + 𝑣) mod 𝑛, 𝑎2𝑖⟩.

Формат входных данных

Ïåðâàÿ ñòðîêà ñîäåðæèò äâà ÷èñëà: 𝑛 è 𝑚. Êîðåíü äåðåâà èìååò íîìåð 0. Âòîðàÿ ñòðîêà
ñîäåðæèò 𝑛 − 1 öåëûõ ÷èñåë, 𝑖-å èç ýòèõ ÷èñåë ðàâíî íîìåðó ðîäèòåëÿ âåðøèíû 𝑖. Òðåòüÿ
ñòðîêà ñîäåðæèò äâà öåëûõ ÷èñëà â äèàïàçîíå îò 0 äî 𝑛 − 1: 𝑎1 è 𝑎2. ×åòâåðòàÿ ñòðîêà
ñîäåðæèò òðè öåëûõ ÷èñëà: 𝑥, 𝑦 è 𝑧, ýòè ÷èñëà íåîòðèöàòåëüíû è íå ïðåâîñõîäÿò 109.

Формат выходных данных

Âûâåäèòå â âûõîäíîé ôàéë ñóììó íîìåðîâ âåðøèí � îòâåòîâ íà âñå çàïðîñû.

Примеры

lca_rmq.in lca_rmq.out

3 2

0 1

2 1

1 1 0

2
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Задача 2E. Прямоугольники [0.5 sec, 256 mb]

Íà ïëîñêîñòè çàäàíî 𝑛 ïðÿìîóãîëüíèêîâ, íèêàêèå äâà èç êîòîðûõ íå èìåþò îáùèõ òî÷åê.
Â êàæäîì ïðÿìîóãîëüíèêå çàïèñàíî öåëîå ÷èñëî.

Ñêàæåì, ÷òî ïðÿìîóãîëüíèê 𝐵 ëåæèò дальше ïðÿìîóãîëüíèêà 𝐴, åñëè ëåâûé âåðõíèé
óãîë ïðÿìîóãîëüíèêà 𝐵 ëåæèò ñòðîãî íèæå è ïðàâåå ïðàâîãî íèæíåãî óãëà ïðÿìîóãîëüíèêà
𝐴.

Ïîñëåäîâàòåëüíîñòü ïðÿìîóãîëüíèêîâ 𝑅1, 𝑅2, . . . , 𝑅𝑘 íàçîâåì цепью, åñëè äëÿ âñåõ 𝑖 ïðÿ-
ìîóãîëüíèê 𝑅𝑖 ëåæèò äàëüøå ïðÿìîóãîëüíèêà 𝑅𝑖−1. Весом öåïè íàçîâåì ñóììó ÷èñåë, çàïè-
ñàííûõ âî âõîäÿùèõ â íåå ïðÿìîóãîëüíèêàõ.

Òðåáóåòñÿ íàéòè öåïü ïðÿìîóãîëüíèêîâ ñ ìàêñèìàëüíûì âåñîì.

Формат входных данных

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò ÷èñëî 𝑛 � êîëè÷åñòâî ïðÿìîóãîëüíèêîâ
(1 6 𝑛 6 100 000).

Ïóñòü îñü 𝑥 íàïðàâëåíà ñëåâà íàïðàâî, à îñü 𝑦 � ñíèçó ââåðõ. Ñëåäóþùèå 𝑛 ñòðîê ñîäåð-
æàò ïî ïÿòü öåëûõ ÷èñåë � êîîðäèíàòû 𝑥𝑖,1, 𝑦𝑖,1 ëåâîãî íèæíåãî, 𝑥𝑖,2, 𝑦𝑖,2 ïðàâîãî âåðõíåãî
óãëîâ ïðÿìîóãîëüíèêà è 𝑎𝑖 � ÷èñëî, çàïèñàííîå â ïðÿìîóãîëüíèêå. Êîîðäèíàòû íå ïðåâû-
øàþò 109 ïî àáñîëþòíîé âåëè÷èíå. ×èñëà, çàïèñàííûå â ïðÿìîóãîëüíèêàõ, ïîëîæèòåëüíûå
è íå ïðåâûøàþò 109. Íè îäèí ïðÿìîóãîëüíèê íå ëåæèò âíóòðè äðóãîãî.

Формат выходных данных

Â ïåðâîé ñòðîêå âûõîäíîãî ôàéëà âûâåäèòå îäíî ÷èñëî � ìàêñèìàëüíûé âîçìîæíûé âåñ
öåïè ïðÿìîóãîëüíèêîâ. Âî âòîðîé ñòðîêå âûâåäèòå ÷åðåç ïðîáåëû íîìåðà ïðÿìîóãîëüíèêîâ,
îáðàçóþùèõ òàêóþ öåïü, â ïîðÿäêå öåïè. Åñëè îïòèìàëüíûõ ðåøåíèé íåñêîëüêî, ðàçðåøà-
åòñÿ âûâåñòè ëþáîå èç íèõ.

Пример

rects.in rects.out

4

1 1 2 2 6

3 1 4 2 5

0 3 1 4 5

5 1 6 2 4

10

3 2
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Задача 3C. Union [0.5 sec, 256 mb]

As you remember, in the problem �Tree picture� there was a story about a common huge
project. This project is the union of two big companies. Now we �nally can tell you some details
about this union of the two big companies, Facepalm and Perimeter. It is not important what was
in the previous problem. Now we want to speak about that tree. A tree is an undirected connected
graph without cycles.

This tree is a model of something big and still secret. You don't need to know the details.
All you have to know is that there is a tree with 𝑛 vertices. All the edges of the tree have some
weight. You will be given lots of queries. Each query asks you to �nd the number of edges on the
path between two vertices which have the weight less or equal to some given threshold. Write a
program to answer these queries.

Формат входных данных

On the �rst line of input, there is an integer 𝑛, the number of vertices of the tree (1 6 𝑛 6 105).
Next 𝑛− 1 lines describe the edges of the tree. Each line contains three integers 𝑎, 𝑏 and 𝑤 where
𝑎 and 𝑏 are the vertices that are connected by the current edge and 𝑤 is the weight of this edge
(1 6 𝑎, 𝑏 6 𝑛, 𝑎 ̸= 𝑏, 1 6 𝑤 6 106). The next line contains the number of queries 𝑞 (1 6 𝑞 6 105).
Each query consists of three integers 𝑣, 𝑢 and 𝑘 separated by spaces where 𝑣 and 𝑢 are the vertices
that are the start and the end of the path and 𝑘 is the threshold (1 6 𝑣, 𝑢 6 𝑛, 1 6 𝑘 6 106).

Формат выходных данных

For each query, print one integer which is the number of edges on the given path which have
the weight less than or equal to the given threshold.

Примеры

union.in union.out

3

1 2 1

1 3 2

3

1 2 2

2 3 2

2 3 1

1

2

1

4

1 2 3

2 3 4

1 4 6

5

1 2 2

4 2 5

4 3 6

2 3 5

2 3 1

0

1

3

1

0
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Задача 3E. Цветные волшебники [0.5 sec, 256 mb]

Ñêàçî÷íàÿ ñòðàíà ïðåäñòàâëÿåò ñîáîé ìíîæåñòâî ãîðîäîâ, ñîåäèíåííûõ äîðîãàìè ñ äâóõ-
ñòîðîííèì äâèæåíèåì. Ïðè÷åì èç ëþáîãî ãîðîäà ñòðàíû ìîæíî äîáðàòüñÿ â ëþáîé äðóãîé
ãîðîä ëèáî íåïîñðåäñòâåííî, ëèáî ÷åðåç äðóãèå ãîðîäà. Èçâåñòíî, ÷òî â ñêàçî÷íîé ñòðàíå íå
ñóùåñòâóåò äîðîã, ñîåäèíÿþùèõ ãîðîä ñàì ñ ñîáîé è ìåæäó ëþáûìè äâóìÿ ðàçíûìè ãîðîäà-
ìè, ñóùåñòâóåò íå áîëåå îäíîé äîðîãè.

Â ñêàçî÷íîé ñòðàíå æèâóò æåëòûé è ñèíèé âîëøåáíèêè. Æåëòûé âîëøåáíèê, ïðîéäÿ ïî
äîðîãå, ïåðåêðàøèâàåò åå â æåëòûé öâåò, ñèíèé � â ñèíèé. Êàê èçâåñòíî, ïðè íàëîæåíèè æåë-
òîé êðàñêè íà ñèíþþ, ëèáî ñèíåé êðàñêè íà æåëòóþ, êðàñêè ñìåøèâàþòñÿ è ïðåâðàùàþòñÿ
â êðàñêó çåëåíîãî öâåòà, êîòîðûé ÿâëÿåòñÿ ñàìûì íåëþáèìûì öâåòîì îáîèõ âîëøåáíèêîâ.

Â ýòîì ãîäó â ñòîëèöå ñòðàíû (ãîðîäå 𝑓) ïðîâîäèòñÿ êîíôåðåíöèÿ âîëøåáíèêîâ. Ïîýòîìó
æåëòûé è ñèíèé âîëøåáíèêè õîòÿò óçíàòü, êàêîå ìèíèìàëüíîå êîëè÷åñòâî äîðîã èì ïðè-
äåòñÿ ïåðåêðàñèòü â çåëåíûé öâåò, ÷òîáû äîáðàòüñÿ â ñòîëèöó. Èçíà÷àëüíî âñå äîðîãè íå
ïîêðàøåíû.

Íà÷àëüíîå ïîëîæåíèå æåëòîãî è ñèíåãî âîëøåáíèêîâ çàðàíåå íå èçâåñòíî. Ïîýòîìó íåîá-
õîäèìî ðåøèòü äàííóþ çàäà÷ó äëÿ 𝑘 âîçìîæíûõ ñëó÷àåâ èõ íà÷àëüíûõ ðàñïîëîæåíèé.

Формат входных данных

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò öåëûå ÷èñëà: 𝑛 (1 6 𝑛 6 100 000) è 𝑚
(1 6 𝑚 6 500 000) � êîëè÷åñòâî ãîðîäîâ è äîðîã â âîëøåáíîé ñòðàíå ñîîòâåòñòâåííî. Òðåòüÿ
ñòðîêà ñîäåðæèò îäíî öåëîå ÷èñëî 𝑓 (1 6 𝑓 6 𝑛) � íîìåð ãîðîäà, ÿâëÿþùåãîñÿ ñòîëèöåé ñêà-
çî÷íîé ñòðàíû. Â ñëåäóþùèõ 𝑚 ñòðîêàõ, íàõîäèòñÿ îïèñàíèå äîðîã ñòðàíû. Â ýòèõ 𝑚 ñòðîê
çàïèñàíî ïî äâà öåëûõ ÷èñëà 𝑎𝑖 è 𝑏𝑖, îçíà÷àþùèõ, ÷òî ñóùåñòâóåò äîðîãà, ñîåäèíÿþùàÿ ãî-
ðîäà 𝑎𝑖 è 𝑏𝑖. Ñëåäóþùàÿ ñòðîêà ñîäåðæèò öåëîå ÷èñëî 𝑘 (1 6 𝑘 6 100 000) � êîëè÷åñòâî
âîçìîæíûõ íà÷àëüíûõ ðàñïîëîæåíèé âîëøåáíèêîâ. Äàëåå ñëåäóþò 𝑘 ñòðîê, êàæäàÿ èç êîòî-
ðûõ ñîäåðæèò äâà öåëûõ ÷èñëà � íîìåðà ãîðîäîâ, â êîòîðûõ èçíà÷àëüíî íàõîäèòñÿ æåëòûé
è ñèíèé âîëøåáíèêè ñîîòâåòñòâåííî.

Формат выходных данных

Äëÿ êàæäîãî èç 𝑘 ñëó÷àåâ, âàøà ïðîãðàììà äîëæíà âûâåñòè â âûõîäíîé ìèíèìàëüíîå
êîëè÷åñòâî äîðîã, êîòîðîå ïðèäåòñÿ ïîêðàñèòü â çåëåíûé öâåò âîëøåáíèêàì äëÿ òîãî, ÷òîáû
äîáðàòüñÿ â ñòîëèöó.

Пример

magic.in magic.out

6 6

1

1 2

2 3

3 4

4 2

4 5

3 6

2

5 6

6 6

1

2
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