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Â íåêîòîðûõ çàäà÷àõ áîëüøîé ââîä è âûâîä. Èìååò ñìûñë ïîëüçîâàòüñÿ ñóïåð áûñòðûì
ââîäîì-âûâîäîì:
http://acm.math.spbu.ru/~sk1/algo/input-output/fread_write.cpp.html

Â íåêîòîðûõ çàäà÷àõ íóæåí STL, êîòîðûé àêòèâíî èñïîëüçóåò äèíàìè÷åñêóþ ïàìÿòü
(set-û, map-û) ïåðåîïðåäåëåíèå ñòàíäàðòíîãî àëëîêàòîðà óñêîðèò âàøó ïðîãðàììó:
http://acm.math.spbu.ru/~sk1/algo/memory.cpp.html
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Îáÿçàòåëüíûå çàäà÷è

Çàäà÷à 3A. Ïåùåðû è òóííåëè [1 sec, 256 mb]

Ïîñëå ïîñàäêè íà Ìàðñ ó÷¼íûå íàøëè ñòðàííóþ ñèñòåìó ïåùåð, ñîåäèí¼ííûõ òóííåëÿìè.
È ó÷¼íûå íà÷àëè èññëåäîâàòü ýòó ñèñòåìó, èñïîëüçóÿ óïðàâëÿåìûõ ðîáîòîâ. Áûëî îáíàðó-
æåíî, ÷òî ñóùåñòâóåò ðîâíî îäèí ïóòü ìåæäó êàæäîé ïàðîé ïåùåð. Íî ïîòîì ó÷¼íûå îá-
íàðóæèëè ñïåöèôè÷åñêóþ ïðîáëåìó. Èíîãäà â ïåùåðàõ ïðîèñõîäÿò íåáîëüøèå âçðûâû. Îíè
âûçûâàþò âûáðîñ ðàäèîàêòèâíûõ èçîòîïîâ è óâåëè÷èâàþò óðîâåíü ðàäèàöèè â ïåùåðå. Ê
ñîæàëåíèþ, ðîáîòû ïëîõî âûäåðæèâàþò ðàäèàöèþ. Íî äëÿ èññëåäîâàíèÿ îíè äîëæíû ïå-
ðåìåñòèòüñÿ èç îäíîé ïåùåðû â äðóãóþ. Ó÷¼íûå ïîìåñòèëè â êàæäóþ ïåùåðó ñåíñîð äëÿ
ìîíèòîðèíãà óðîâíÿ ðàäèàöèè. Òåïåðü îíè êàæäûé ðàç ïðè äâèæåíèè ðîáîòà õîòÿò çíàòü
ìàêñèìàëüíûé óðîâåíü ðàäèàöèè, ñ êîòîðûì ïðèä¼òñÿ ñòîëêíóòüñÿ ðîáîòó âî âðåìÿ åãî ïå-
ðåìåùåíèÿ. Êàê âû óæå äîãàäàëèñü, ïðîãðàììó, êîòîðàÿ ýòî äåëàåò, áóäåòå ïèñàòü âû.

Ôîðìàò âõîäíûõ äàííûõ

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò îäíî öåëîå ÷èñëî N (1 6 N 6 100 000) � êîëè÷å-
ñòâî ïåùåð. Ñëåäóþùèå N−1 ñòðîê îïèñûâàþò òóííåëè. Êàæäàÿ èç ýòèõ ñòðîê ñîäåðæèò äâà
öåëûõ ÷èñëà � ai è bi (1 6 ai, bi 6 N), îïèñûâûþùèå òóííåëü èç ïåùåðû ñ íîìåðîì ai â ïåùå-
ðó ñ íîìåðîì bi. Ñëåäóþùàÿ ñòðîêà ñîäåðæèò öåëîå ÷èñëî Q (1 6 Q 6 100 000), îçíà÷àþùåå
êîëè÷åñòâî çàïðîñîâ. Äàëåå èäóò Q çàïðîñîâ, ïî îäíîìó íà ñòðîêó. Êàæäûé çàïðîñ èìååò
âèä ¾C U V ¿, ãäå C � ñèìâîë ¾I¿ ëèáî ¾G¿, îçíà÷àþùèå òèï çàïðîñà (êàâû÷êè òîëüêî äëÿ
ÿñíîñòè). Â ñëó÷àå çàïðîñà ¾I¿ óðîâåíü ðàäèàöèè â U -é ïåùåðå (1 6 U 6 N) óâåëè÷èâàåòñÿ
íà V (0 6 V 6 10 000). Â ñëó÷àå çàïðîñà ¾G¿ âàøà ïðîãðàììà äîëæíà âûâåñòè ìàêñèìàëü-
íûé óðîâåíü ðàäèàöèè íà ïóòè ìåæäó ïåùåðàìè ñ íîìåðàìè U è V (1 6 U, V 6 N) ïîñëå
âñåõ óâåëè÷åíèé ðàäèàöèè (çàïðîñîâ ¾I¿), óêàçàííûõ ðàíåå. Ïðåäïîëàãàåòñÿ, ÷òî èçíà÷àëü-
íûé óðîâåíü ðàäèàöèè ðàâåí 0 âî âñåõ ïåùåðàõ, è îí íèêîãäà íå óìåíüøàåòñÿ ñî âðåìåíåì
(ïîòîìó ÷òî ïåðèîä ïîëóðàñïàäà èçîòîïîâ ìíîãî áîëüøå âðåìåíè íàáëþäåíèÿ).

Ôîðìàò âûõîäíûõ äàííûõ

Äëÿ êàæäîãî çàïðîñà ¾G¿ âûâåäèòå îäíó ñòðîêó, ñîäåðæàùóþ ìàêñèìàëüíûé óðîâåíü
ðàäèàöèè.

Ïðèìåð

caves.in caves.out

4

1 2

2 3

2 4

6

I 1 1

G 1 1

G 3 4

I 2 3

G 1 1

G 3 4

1

0

1

3
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Çàäà÷à 3B. Äèíàìè÷åñêèé Ëåñ [1 sec, 256 mb]

Âàì íóæíî íàó÷èòüñÿ îáðàáàòûâàòü 3 òèïà çàïðîñîâ:

1. Äîáàâèòü ðåáðî â ãðàô (link).

2. Óäàëèòü ðåáðî èç ãðàôà (cut).

3. Ïî äâóì âåðøèíàì a è b, îïðåäåëèòü, ëåæàò ëè îíè â îäíîé êîìïîíåíòå ñâÿçíîñòè (get).

Èçíà÷àëüíî ãðàô ïóñòîé (ñîäåðæèò N âåðøèí, íå ñîäåðæèò ðåáåð). Ãàðàíòèðóåòñÿ, ÷òî â
ëþáîé ìîìåíò âðåìåíè ãðàô ÿâëÿåòñÿ ëåñîì. Ïðè äîáàâëåíèè ðåáðà ãàðàíòèðóåòñÿ, ÷òî åãî
ñåé÷àñ â ãðàôå íåò. Ïðè óäàëåíèè ðåáðà ãàðàíòèðóåòñÿ, ÷òî îíî óæå äîáàâëåíî.

Ôîðìàò âõîäíûõ äàííûõ

×èñëà N è M (1 6 N 6 105 + 1, 1 6 M 6 105) � êîëè÷åñòâî âåðøèí â äåðåâå è,
ñîîòâåòñòâåííî, çàïðîñîâ. Äàëåå M ñòðîê, â êàæäîé ñòðîêå êîìàíäà (link èëè cut, èëè get)
è 2 ÷èñëà îò 1 äî N � íîìåðà âåðøèí â çàïðîñå.

Ôîðìàò âûõîäíûõ äàííûõ

Â âûõîäíîé ôàéë äëÿ êàæäîãî çàïðîñà get âûâåäèòå 0, åñëè íå ëåæàò, èëè 1, åñëè ëåæàò.

Ïðèìåð

eulertour.in eulertour.out

3 7

get 1 2

link 1 2

get 1 2

cut 1 2

get 1 2

link 1 2

get 1 2

0101

5 10

link 1 2

link 2 3

link 4 3

cut 3 4

get 1 2

get 1 3

get 1 4

get 2 3

get 2 4

get 3 4

110100
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Áîíóñ

Çàäà÷à 3C. Distance Sum [5 sec, 256 mb]

Íà íåêîòîðîé êàðòå îáîçíà÷åíû n ãîðîäîâ è n−1 äîðîãà, ñîåäèíÿþùàÿ ýòè ãîðîäà òàêèì
îáðàçîì, ÷òî ïîëó÷åííûé ãðàô ÿâëÿåòñÿ äåðåâîì. Ãîðîäà çàíóìåðîâàíû ïîñëåäîâàòåëüíûìè
öåëûìè ÷èñëàìè îò 1 äî n.

Ãîðîä 1 ÿâëÿåòñÿ êîðíåì äåðåâà; îáîçíà÷èì äëÿ êàæäîãî i > 1 ãîðîä, ÿâëÿþùèéñÿ ïðåä-
êîì ãîðîäà i, çà pi, à ðàññòîÿíèå ìåæäó ãîðîäàìè pi è i çà di.

Snuke õî÷åò äëÿ êàæäîãî 1 6 k 6 n âû÷èñëèòü íàèìåíüøóþ ñóììó ðàññòîÿíèé îò íåêî-
òîðîãî ãîðîäà äî ãîðîäîâ 1, . . . , k:

min
1≤v≤n

{
k∑

i=1

dist(i, v)} (1)

Çäåñü dist(u, v) îáîçíà÷àåò ðàññòîÿíèå ìåæäó ãîðîäàìè u è v.

Ôîðìàò âõîäíûõ äàííûõ

Ïåðâàÿ ñòðîêà âõîäà ñîäåðæèò îäíî öåëîå ÷èñëî n (1 6 n 6 2 · 105). Äàëåå èäóò n − 1
ñòðîê, i-ÿ èç êîòîðûõ ñîäåðæèò äâà öåëûõ ÷èñëà pi+1 è di+1 � íîìåð ïðåäêà ãîðîäà i + 1 è
ðàññòîÿíèå ìåæäó ãîðîäîì i + 1 è ýòèì ïðåäêîì (1 ≤ pi ≤ n, 1 ≤ di ≤ 2 · 105, pi îáðàçóþò
äåðåâî).

Ôîðìàò âûõîäíûõ äàííûõ

Âûâåäèòå n ñòðîê. Â i-é èç ýòèõ ñòðîê âûâåäèòå îòâåò äëÿ k = i.
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Ïðèìåðû

tdsum.in tdsum.out

10

4 1

1 1

3 1

3 1

5 1

6 1

6 1

8 1

4 1

0

3

3

4

5

7

10

13

16

19

15

1 3

12 5

5 2

12 1

7 5

5 1

6 1

12 1

11 1

12 4

1 1

5 5

10 4

1 2

0

3

9

13

14

21

22

29

31

37

41

41

47

56

59
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Çàäà÷à 3D. Union [1 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.

Ôîðìàò âõîäíûõ äàííûõ

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).

Ôîðìàò âûõîäíûõ äàííûõ

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.

Ïðèìåðû

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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Çàäà÷à 3E. Inspector is Coming [2 sec, 256 mb]

After the New Great Technical Revolution in 2017 Mankind decided to conquer the entire
Universe. In 2030 �rst spaceships were constructed and several expeditions were organized away
from the Solar System. These expeditions were aimed at colonization of new planets.

In 2032 one of the spaceships reached ZetaX and the expedition met the aboriginal population.
Colonization of that planet was a hard task. There were desperate struggles for every meter of
the territory. As soon as the army conquered a considerable part of the land, they built a base
station there to hold the territory and protect it from the enemy. A road to another base station
was laid as well. But since any sort of construction during the war is a very risky business, they
built exactly one road to an already existing station. There was only one army conquering ZetaX,
so base stations appeared successively one by one.

Now the war is over, the army is gone, and N base stations are still on the planet. However,
there is still much work to be done. Before ordinary people are allowed to come and settle here,
the planet must be checked by a special Imperial inspection. Inspector Mr. Subtle has come to the
planet from the Earth. He seems to be very unfriendly. He doesn't want to con�rm that the planet
is livable until the road system works well enough. Inspector formulated some silly improvements
to be made. He tried to make them as hard as possible to get a bribe, but nobody wants to pay
him.

The requirements are: it is necessary to improve all roads that are on the way from base
station u to base station v and have length from Wmin to Wmax. Inspector made Q such
requirements.

Find the number of roads it is necessary to improve and Inspector will have to mark ZetaX as
livable.

Ôîðìàò âõîäíûõ äàííûõ

The �rst line of the input �le contains N (2 6 N 6 100 000) � the number of base
stations. Each of the next N − 1 lines contains three integers ai, bi and wi (1 6 ai, bi 6 N ,
1 6 wi 6 1 000 000) � the descriptions of the roads in arbitary order. The next line contains an
integer Q (0 6 Q 6 100 000) � the number of requirements. Each of the next Q lines contains four
integers u, v, Wmin, and Wmax (1 6 u, v 6 N , 1 6 Wmin 6 Wmax 6 1 000 000) � the requirements
themselves.

Ôîðìàò âûõîäíûõ äàííûõ

One integer � the number of roads it is needed to improve.

Ïðèìåðû

roads.in roads.out

3

1 2 20

2 3 10

2

1 3 5 15

1 3 15 25

2

4

1 2 10

1 3 20

3 4 30

1

4 2 11 29

1
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Çàäà÷à 3F. Dynamic LCA [1.5 sec, 256 mb]

Least common ansestor problem for trees is stated as follows. Given a rooted tree T and two
vertices u and v, lca(u, v) is the vertex with maximal depth that is an ancestor of both u and v.
For example, lca(8, 7) in a tree on a picture below is 3.

1

2 3

4 5 6 7

8 9

We can change the root of the tree with the operation chroot(u) by marking u as a new root
of the tree and directing edges of the tree away from the root. Least common ancestors of vertices
change accordingly. For example, if we perform chroot(6) on a picture above, the tree changes to
the one below and lca(8, 7) becomes 6.

1

2

3

4 5

6

7

8 9

You are given a tree T . Initially vertex 1 is the root of the tree. Write a program that supports
the following two operations: lca(u, v) and chroot(u).

Ôîðìàò âõîäíûõ äàííûõ

Input contains several test cases.
The �rst line of each test case contains positive integer n � number of vertices in a tree

(1 6 n 6 100 000). The following n−1 lines contain two integers each and describe edges of a tree.
The line with one integer m � number of operations � follows (1 6 m 6 200 000). The following
m lines contain operations. Each operation is speci�ed as either �? u v� for lca(u, v) or �! u� for
chroot(u).

The last test case is followed by n = 0 which must not be processed.
The sum of n for all test cases in the input �le doesn't exceed 100 000. The sum of m for all

test cases in the input �le doesn't exceed 200 000.

Ôîðìàò âûõîäíûõ äàííûõ

For each �? u v� operation print the value of lca(u, v) on a line by itself.
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Ïðèìåðû

dynamic.in dynamic.out

9

1 2

1 3

2 4

2 5

3 6

3 7

6 8

6 9

10

? 4 5

? 5 6

? 8 7

! 6

? 8 7

? 4 5

? 4 7

? 5 9

! 2

? 4 3

0

2

1

3

6

2

3

6

2
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