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Çàäà÷à A. Caves and Tunnels (Ïåùåðû è òóííåëè)
Èìÿ âõîäíîãî ôàéëà: caves.in
Èìÿ âûõîäíîãî ôàéëà: caves.out
Îãðàíè÷åíèå ïî âðåìåíè: 5 seconds
Îãðàíè÷åíèå ïî ïàìÿòè: 64 megabytes

After landing on Mars surface, scientists found a strange system of caves connected
by tunnels. So they began to research it using remote controlled robots. It was found
out that there exists exactly one route between every pair of caves. But then scientists
faced a particular problem. Sometimes in the caves faint explosions happen. They cause
emission of radioactive isotopes and increase radiation level in the cave. Unfortunately
robots don't stand radiation well. But for the research purposes they must travel from
one cave to another. So scientists placed sensors in every cave to monitor radiation level
in the caves. And now every time they move robots they want to know the maximal
radiation level the robot will have to face during its relocation. So they asked you to
write a program that will solve their problem.
Ôîðìàò âõîäíîãî ôàéëà

The �rst line of the input contains one integer N (1 ≤ N ≤ 100 000) � the number of
caves. Next N − 1 lines describe tunnels. Each of these lines contains a pair of integers
ai, bi (1 ≤ ai, bi ≤ N) specifying the numbers of the caves connected by corresponding
tunnel. The next line has an integer Q (Q ≤ 100 000) representing the number of
queries. The Q queries follow on a single line each. Every query has a form of �C U V �,
where C is a single character and can be either `I' or `G' representing the type of the
query (quotes for clarity only). In the case of an `I' query radiation level in Uth cave
(1 ≤ U ≤ N) is incremented by V (0 ≤ V ≤ 10 000). In the case of a `G' query your
program must output the maximal level of radiation on the way between caves with
numbers U and V (1 ≤ U , V ≤ N) after all increases of radiation (`I' queries) speci�ed
before current query. It is assumed that initially radiation level is 0 in all caves, and it
never decreases with time (because isotopes' half-life time is much larger than the time
of observations).

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò îäíî öåëîå ÷èñëî N
(1 ≤ N ≤ 100 000) � êîëè÷åñòâî ïåùåð. Ñëåäóþùèå N − 1 ñòðîê îïèñû-
âàþò òóííåëè. Êàæäàÿ èç ýòèõ ñòðîê ñîäåðæèò äâà öåëûõ ÷èñëà � ai è bi

(1 ≤ ai, bi ≤ N), îïèñûâûþùèå òóííåëü èç ïåùåðû ñ íîìåðîì ai â ïåùåðó ñ
íîìåðîì bi. Ñëåäóþùàÿ ñòðîêà ñîäåðæèò öåëîå ÷èñëî Q (1 ≤ Q ≤ 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 ≤ U ≤ N) óâåëè÷èâàåòñÿ íà V (0 ≤ V ≤ 10 000). Â
ñëó÷àå çàïðîñà ¾G¿ âàøà ïðîãðàììà äîëæíà âûâåñòè ìàêñèìàëüíûé óðîâåíü
ðàäèàöèè íà ïóòè ìåæäó ïåùåðàìè ñ íîìåðàìè U è V (1 ≤ U, V ≤ N) ïîñëå
âñåõ óâåëè÷åíèé ðàäèàöèè (çàïðîñîâ ¾I¿), óêàçàííûõ ðàíåå. Ïðåäïîëàãàåòñÿ,
÷òî èçíà÷àëüíûé óðîâåíü ðàäèàöèè ðàâåí 0 âî âñåõ ïåùåðàõ, è îí íèêîãäà íå
óìåíüøàåòñÿ ñî âðåìåíåì (ïîòîìó ÷òî ïåðèîä ïîëóðàñïàäà èçîòîïîâ ìíîãî áîëüøå
âðåìåíè íàáëþäåíèÿ).
Ôîðìàò âûõîäíîãî ôàéëà

For every `G' query output one line containing the maximal radiation level by itself.
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

Çàäà÷à B. Ïåùåðû è òóííåëè-easy
Çàäà÷à ¾Caves and Tunnels (Ïåùåðû è òóííåëè)¿ c îãðàíè÷åíèÿìè 1 ≤ N ≤ 100,

1 ≤ Q ≤ 100.

Çàäà÷à C. Âåðèôèêàöèÿ ìîäåëåé
Èìÿ âõîäíîãî ôàéëà: model.in
Èìÿ âûõîäíîãî ôàéëà: model.out
Îãðàíè÷åíèå ïî âðåìåíè: 3 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Ñåðåæà ðàáîòàåò íàä íîâûì ïðîåêòîì ïî âåðèôèêàöèè íåäåòåðìèíèðîâàííûõ
ïðîãðàììíûõ ìîäåëåé. Ïåðâàÿ âåðñèÿ ïðîãðàììû áóäåò ðàáîòàòü ñ àöèêëè÷åñêè-
ìè ïðîãðàììàìè. Àöèêëè÷åñêàÿ ïðîãðàììà â âèäå, ïðèãîäíîì äëÿ âåðèôèêàöèè,

Ñòðàíèöà 1 èç 2
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ïðåäñòàâëÿåòñÿ â âèäå îðèåíòèðîâàííîãî àöèêëè÷åñêîãî âçâåøåííîãî ãðàôà, â êî-
òîðîì åñòü âåðøèíà s, èç êîòîðîé äîñòèæèìû âñå îñòàëüíûå.

Ðåçóëüòàòîì âåðèôèêàöèè àöèêëè÷åñêîé ïðîãðàììû ÿâëÿåòñÿ âåðèôèêàöèîí-
íîå äåðåâî. Âåðèôèêàöèîííûì äåðåâîì íàçûâàåòñÿ îðèåíòèðîâàííîå êîðíåâîå äå-
ðåâî ñ êîðíåì â âåðøèíå s, ïî äóãàì êîòîðîãî ìîæíî äîáðàòüñÿ èç âåðøèíû s äî
ëþáîé äðóãîé âåðøèíû. Èçó÷àåìîé õàðàêòåðèñòèêîé âåðèôèêàöèîííîãî äåðåâà
ÿâëÿåòñÿ åãî õàðàêòåðèñòèêà Áàá¼íêî�Êîïåëèîâè÷à (ÕÁÊ) � êîëè÷åñòâî åäèíèö
â äâîè÷íîé çàïèñè ñóììû âåñîâ äóã, èç êîòîðûõ îíî ñîñòîèò. Ïîñêîëüêó ó àöèê-
ëè÷åñêîé ïðîãðàììû ìîæåò áûòü íåñêîëüêî âåðèôèêàöèîííûõ äåðåâüåâ, Ñåðåæó
èíòåðåñóåò ñðåäíåå çíà÷åíèå ÕÁÊ ïî âñåì âîçìîæíûì âåðèôèêàöèîííûì äåðå-
âüÿì.
Ôîðìàò âõîäíîãî ôàéëà

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò äâà öåëûõ ÷èñëà n è m � êîëè÷åñòâî
âåðøèí è äóã ãðàôà, ñîîòâåòñòâåííî (2 ≤ n ≤ 20, 1 ≤ m ≤ 50). Âåðøèíà s èìååò
íîìåð 1.

Ñëåäóþùèå m ñòðîê ñîäåðæàò ïî òðè öåëûõ ÷èñëà ai, bi è ci � íîìåð âåðøèíû,
èç êîòîðîé âûõîäèò äóãà, íîìåð âåðøèíû, â êîòîðóþ îíà âõîäèò è âåñà ýòîé äóãè.
Âåñà äóã íåîòðèöàòåëüíû è íå ïðåâûøàþò 107. Â ãðàôå íåò ïàðàëëåëüíûõ äóã. Â
ãðàôå íåò öèêëîâ.
Ôîðìàò âûõîäíîãî ôàéëà

Âûâåäèòå â âûõîäíîé ôàéë îäíî âåùåñòâåííîå ÷èñëî � ñðåäíåå êîëè÷åñòâî åäè-
íèö â äâîè÷íîé çàïèñè âåñà âåðèôèêàöèîííîãî äåðåâà. Îòâåò äîëæåí îòëè÷àòüñÿ
îò ïðàâèëüíîãî íå áîëåå ÷åì íà 10−6.
Ïðèìåðû

model.in model.out
4 4
1 2 1
1 3 1
2 4 1
3 4 2

1.5

Çàäà÷à D. Ñîþçû
Èìÿ âõîäíîãî ôàéëà: alliance.in
Èìÿ âûõîäíîãî ôàéëà: aliiance.out
Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéò

Â Òðèàìåòèñòîâîì êîðîëåâñòâå áûëî n ãîðîäîâ è m äîðîã, ñîåäèíÿâøèõ íåêîòî-

ðûå èç íèõ äðóã ñ äðóãîì. Îäíàæäû â ðåçóëüòàòå ýêñïåðèìåíòîâ ïðèäâîðíîãî ìàãà
Ä ïðîèçîøëî êàòàñòðîôè÷åñêîå ðàñùåïëåíèå: âî âñåëåííîé âìåñòî îäíîãî Òðèà-
ìåòèñòîâîãî êîðîëåâñòâà ïîÿâëîñü ìíîæåñòâî åãî êîïèé, èëè îòðàæåíèé. Áîëåå
òîãî, â êàæäîì èç íèõ êàæäàÿ äîðîãà ñòàëà çàêîëäîâàííîé ëèáî ñïîñîáîì α, ëèáî
ñïîñîáîì ω (còîèò îòìåòèòü, ÷òî êàæäîå èç âîçìîæíûõ ñî÷åòàíèé çàêîëäîâàííî-
ñòåé äîðîã ïîÿâèëîñü ðîâíî â îäíîì èç îòðàæåíèé).

Ñâîéñòâà çàêîëîäîâàííîñòåé α è ω òàêîâû, ÷òî ãîðîäà a, b è c îáðàçóþò òîðãîâûé
ñîþç òîãäà è òîëüêî òîãäà, êîãäà åñòü äîðîãè ìåæäó a è b, ìåæäó b è c è ìåæäó c
è a, çàêîëäîâàííûå îäíèì è òåì æå ñïîñîáîì.
Ôîðìàò âõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå âõîäíûõ äàííûõ çàïèñàíû äâà öåëûõ ÷èñëà n è m � êîëè-
÷åñòâî ãîðîäîâ è äîðîã Òðèàìåòèñòîâîãî êîðîëåâñòâà. Â ñëåäóþùèõ m ñòðîêàõ
çàïèñàíû ïàðû ÷èñåë, çàäàþùèå ãîðîäà, ñîåäèí¼ííûå ñîîòâåòñòâóþùèìè äîðîãà-
ìè. 3 ≤ n ≤ 20 000, 1 ≤ m ≤ 300 000. Íèêàêèå äâà ãîðîäà íå ñîåäèíåíû áîëåå ÷åì
îäíîé äîðîãîé, íèêàêàÿ äîðîãà íå ñîåäèíÿåò ãîðîä ñàì ñ ñîáîé.
Ôîðìàò âûõîäíîãî ôàéëà

Âûâåäèòå êàê ìîæíî òî÷íåå åäèíñòâåííîå âåùåñòâåííîå ÷èñëî � ñðåäíåå êîëè-
÷åñòâî ñîþçîâ, êîòîðîå îáðàçîâàëîñü âî âñåõ îòðàæåíèÿõ Òðèàìåòèñòîâîãî êîðî-
ëåâñòâà.
Ïðèìåð

alliance.in aliiance.out
3 3
1 2
2 3
3 1

0.25
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