
Ãðóïïà A0 - Ðàçíûå Äåðåâüÿ
Ìàò-Ìåõ, 24 îêòÿáðÿ 2009

Ïðîñòûå çàäà÷è
Çàäà÷à A. Ñóììà

Èìÿ âõîäíîãî ôàéëà: sum.in
Èìÿ âûõîäíîãî ôàéëà: sum.out
Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Äàí ìàññèâ èç N ýëåìåíòîâ, íóæíî íàó÷èòüñÿ íàõîäèòü ñóììó ÷èñåë íà îòðåçêå.
Ôîðìàò âõîäíîãî ôàéëà

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò äâà öåëûõ ÷èñëà N è K � ÷èñëî ÷èñåë
â ìàññèâå è êîëè÷åñòâî çàïðîñîâ. (1 ≤ N ≤ 100 000), (0 ≤ K ≤ 100 000). Ñëåäóþùèå
K ñòðîê ñîäåðæàò çàïðîñû

1. A i x � ïðèñâîèòü i-ìó ýëåìåíòó ìàññèâà çíà÷åíèå x (1 ≤ i ≤ n, 0 ≤ x ≤ 109)
2. Q l r � íàéòè ñóììó ÷èñåë â ìàññèâå íà ïîçèöèÿõ îò l äî r. (1 ≤ l ≤ r ≤ n)

Èçíà÷àëüíî â ìàññèâå æèâóò íóëè.
Ôîðìàò âûõîäíîãî ôàéëà

Íà êàæäûé çàïðîñ âèäà Q l r íóæíî âûâåñòè åäèíñòâåííîå ÷èñëî � ñóììó íà
îòðåçêå.
Ïðèìåðû

sum.in sum.out
5 9
A 2 2
A 3 1
A 4 2
Q 1 1
Q 2 2
Q 3 3
Q 4 4
Q 5 5
Q 1 5

0
2
1
2
0
5

Çàäà÷à B. È ñíîâà ñóììà...
Èìÿ âõîäíîãî ôàéëà: sum2.in
Èìÿ âûõîäíîãî ôàéëà: sum2.out
Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Ðåàëèçóéòå ñòðóêòóðó äàííûõ, êîòîðàÿ ïîääåðæèâàåò ìíîæåñòâî S öåëûõ
÷èñåë, ñ êîòîðîì ðàçðåøàåòñÿ ïðîèçâîäèòü ñëåäóþùèå îïåðàöèè:
• add(i) � äîáàâèòü â ìíîæåñòâî S ÷èñëî i (åñëè îí òàì óæå åñòü, òî ìíîæåñòâî

íå ìåíÿåòñÿ);
• sum(l, r) � âûâåñòè ñóììó âñåõ ýëåìåíòîâ x èç S, êîòîðûå óäîâëåòâîðÿþò

íåðàâåíñòâó l ≤ x ≤ r.

Ôîðìàò âõîäíîãî ôàéëà
Èñõîäíî ìíîæåñòâî S ïóñòî. Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò n �

êîëè÷åñòâî îïåðàöèé (1 ≤ n ≤ 300 000). Ñëåäóþùèå n ñòðîê ñîäåðæàò îïåðàöèè.
Êàæäàÿ îïåðàöèÿ èìååò âèä ëèáî ¾+ i¿, ëèáî ¾? l r¿. Îïåðàöèÿ ¾? l r¿ çàäàåò
çàïðîñ sum(l, r).

Åñëè îïåðàöèÿ ¾+ i¿ èäåò âî âõîäíîì ôàéëå â íà÷àëå èëè ïîñëå äðóãîé îïåðàöèè
¾+¿, òî îíà çàäàåò îïåðàöèþ add(i). Åñëè æå îíà èäåò ïîñëå çàïðîñà ¾?¿, è
ðåçóëüòàò ýòîãî çàïðîñà áûë y, òî âûïîëíÿåòñÿ îïåðàöèÿ add((i + y) mod 109).

Âî âñåõ çàïðîñàõ è îïåðàöèÿõ äîáàâëåíèÿ ïàðàìåòðû ëåæàò â èíòåðâàëå îò 0
äî 109.
Ôîðìàò âûõîäíîãî ôàéëà

Äëÿ êàæäîãî çàïðîñà âûâåäèòå îäíî ÷èñëî � îòâåò íà çàïðîñ.
Ïðèìåð

sum2.in sum2.out
6
+ 1
+ 3
+ 3
? 2 4
+ 1
? 2 4

3
7
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Çàäà÷à C. Îêíà
Èìÿ âõîäíîãî ôàéëà: windows.in
Èìÿ âûõîäíîãî ôàéëà: windows.out
Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Íà ýêðàíå ðàñïîëîæåíû ïðÿìîóãîëüíûå îêíà, êàêèì-òî îáðàçîì
ïåðåêðûâàþùèåñÿ (ñî ñòîðîíàìè, ïàðàëëåëüíûìè îñÿì êîîðäèíàò). Âàì
íåîáõîäèìî íàéòè òî÷êó, êîòîðàÿ ïîêðûòà íàèáîëüøèì ÷èñëîì èç íèõ.
Ôîðìàò âõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå âõîäíîãî ôàéëà çàïèñàíî ÷èñëî îêîí n (1 ≤ n ≤ 50000).
Ñëåäóþùèå n ñòðîê ñîäåðæàò êîîðäèíàòû îêîí x(1,i) y(1,i) x(2,i) y(2,i), ãäå
(x(1,i), y(1,i)) � êîîðäèíàòû ëåâîãî âåðõíåãî óãëà i-ãî îêíà, à (x(2,i), y(2,i)) � ïðàâîãî
íèæíåãî (íà ýêðàíå êîìïüþòåðà y ðàñòåò ñâåðõó âíèç, à x � ñëåâà íàïðàâî). Âñå
êîîðäèíàòû � öåëûå ÷èñëà, ïî ìîäóëþ íå ïðåâîñõîäÿùèå 2 · 105.
Ôîðìàò âûõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå âûõîäíîãî ôàéëà âûâåäèòå ìàêñèìàëüíîå ÷èñëî îêîí,
ïîêðûâàþùèõ êàêóþ-ëèáî èç òî÷åê â äàííîé êîíôèãóðàöèè. Âî âòîðîé ñòðîêå
âûâåäèòå äâà öåëûõ ÷èñëà, ðàçäåëåííûå ïðîáåëîì � êîîðäèíàòû òî÷êè, ïîêðûòîé
ìàêñèìàëüíûì ÷èñëîì îêîí. Îêíà ñ÷èòàþòñÿ çàìêíóòûìè, ò.å. ïîêðûâàþùèìè
ñâîè ãðàíè÷íûå òî÷êè.
Ïðèìåð

windows.in windows.out
2
0 0 3 3
1 1 4 4

2
3 2

Çàäà÷à D. Ïåðåñòàíîâêè
Èìÿ âõîäíîãî ôàéëà: permutation.in
Èìÿ âûõîäíîãî ôàéëà: permutation.out
Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Âàñÿ âûïèñàë íà äîñêå â êàêîì-òî ïîðÿäêå âñå ÷èñëà îò 1 ïî N , êàæäîå
÷èñëî ðîâíî ïî îäíîìó ðàçó. Êîëè÷åñòâî ÷èñåë îêàçàëîñü äîâîëüíî áîëüøèì,
ïîýòîìó Âàñÿ íå ìîæåò îêèíóòü âçãëÿäîì âñå ÷èñëà. Îäíàêî åìó íàäî âñ¼-òàêè
ïðåäñòàâëÿòü ýòó ïîñëåäîâàòåëüíîñòü, ïîýòîìó îí íàïèñàë ïðîãðàììó, êîòîðàÿ

îòâå÷àåò íà âîïðîñ � ñêîëüêî ñðåäè ÷èñåë, ñòîÿùèõ íà ïîçèöèÿõ ñ x ïî y, ïî
âåëè÷èíå ëåæàò â èíòåðâàëå îò k äî l. Ñäåëàéòå òî æå ñàìîå.
Ôîðìàò âõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå ëåæèò äâà íàòóðàëüíûõ ÷èñëà � 1 ≤ N ≤ 100 000 �
êîëè÷åñòâî ÷èñåë, êîòîðûå âûïèñàë Âàñÿ è 1 ≤ M ≤ 100 000 � êîëè÷åñòâî
âîïðîñîâ, êîòîðûå Âàñÿ õî÷åò çàäàòü ïðîãðàììå. Âî âòîðîé ñòðîêå äàíî N ÷èñåë
� ïîñëåäîâàòåëüíîñòü ÷èñåë, âûïèñàííûõ Âàñåé. Äàëåå â M ñòðîêàõ íàõîäÿòñÿ
îïèñàíèÿ âîïðîñîâ. Êàæäàÿ ñòðîêà ñîäåðæèò ÷åòûðå öåëûõ ÷èñëà 1 ≤ x ≤ y ≤ N
è 1 ≤ k ≤ l ≤ N .
Ôîðìàò âûõîäíîãî ôàéëà

Âûâåäèòå M ñòðîê, êàæäàÿ äîëæíà ñîäåðæàòü åäèíñòâåííîå ÷èñëî � îòâåò íà
Âàñèí âîïðîñ.
Ïðèìåð

permutation.in permutation.out
4 2
1 2 3 4
1 2 2 3
1 3 1 3

1
3

Çàäà÷à E. Çâåçäû
Èìÿ âõîäíîãî ôàéëà: stars.in
Èìÿ âûõîäíîãî ôàéëà: stars.out
Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Âàñÿ ëþáèò íàáëþäàòü çà çâåçäàìè. Íî ñëåäèòü çà âñåì íåáîì ñðàçó åìó
òÿæåëî. Ïîýòîìó îí íàáëþäàåò òîëüêî çà ÷àñòüþ ïðîñòðàíñòâà, îãðàíè÷åííîé
êóáîì ðàçìåðîì n×n×n. Ýòîò êóá ïîäåëåí íà ìàëåíüêèå êóáèêè ðàçìåðîì 1×1×1.
Âî âðåìÿ åãî íàáëþäåíèé ìîãóò ïðîèñõîäèòü ñëåäóþùèå ñîáûòèÿ:
1. Â êàêîì-òî êóáèêå ïîÿâëÿþòñÿ èëè èñ÷åçàþò íåñêîëüêî çâåçä.
2. Ê íåìó ìîæåò çàãëÿíóòü åãî äðóã Ïåòÿ è ïîèíòåðåñîâàòüñÿ, ñêîëüêî âèäíî

çâåçä â ÷àñòè ïðîñòðàíñòâà, ñîñòîÿùåé èç íåñêîëüêèõ êóáèêîâ.

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò íàòóðàëüíîå ÷èñëî 1 ≤ n ≤ 128.

Êîîðäèíàòû êóáèêîâ � öåëûå ÷èñëà îò 0 äî n − 1. Äàëåå ñëåäóþò çàïèñè î
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ïðîèñõîäèâøèõ ñîáûòèÿõ ïî îäíîé â ñòðîêå. Â íà÷àëå ñòðîêè çàïèñàíî ÷èñëî m.
Åñëè m ðàâíî:
1, òî çà íèì ñëåäóþò 4 ÷èñëà � x, y, z (0 ≤ x, y, z < N) è k (−20000 ≤ k ≤ 20000)

� êîîðäèíàòû êóáèêà è âåëè÷èíà, íà êîòîðóþ â íåì èçìåíèëîñü êîëè÷åñòâî
âèäèìûõ çâåçä;

2, òî çà íèì ñëåäóþò 6 ÷èñåë � x1, y1, z1, x2, y2, z2 (0 ≤ x1 ≤ x2 < N ,
0 ≤ y1 ≤ y2 < N , 0 ≤ z1 ≤ z2 < N), êîòîðûå îçíà÷àþò, ÷òî Ïåòÿ ïîïðîñèë
ïîäñ÷èòàòü êîëè÷åñòâî çâåçä â êóáèêàõ (x, y, z) èç îáëàñòè: x1 ≤ x ≤ x2,
y1 ≤ y ≤ y2, z1 ≤ z ≤ z2;

3, òî ýòî îçíà÷àåò, ÷òî Âàñå íàäîåëî íàáëþäàòü çà çâåçäàìè è îòâå÷àòü íà
âîïðîñû Ïåòè. Ýòà çàïèñü âñòðå÷àåòñÿ âî âõîäíîì ôàéëå òîëüêî îäèí ðàç
è áóäåò ïîñëåäíåé çàïèñüþ.

Êîëè÷åñòâî çàïèñåé âî âõîäíîì ôàéëå íå áîëüøå 100 002.
Ôîðìàò âûõîäíîãî ôàéëà

Äëÿ êàæäîãî Ïåòèíîãî âîïðîñà âûâåäèòå íà îòäåëüíîé ñòðîêå îäíî ÷èñëî �
èñêîìîå êîëè÷åñòâî çâåçä.
Ïðèìåð

stars.in stars.out
2
2 1 1 1 1 1 1
1 0 0 0 1
1 0 1 0 3
2 0 0 0 0 0 0
2 0 0 0 0 1 0
1 0 1 0 -2
2 0 0 0 1 1 1
3

0
1
4
2

Çàäà÷è ïîñëîæíåå
Çàäà÷à W. Çîëîòûå ðóäíèêè

Èìÿ âõîäíîãî ôàéëà: mine.in
Èìÿ âûõîäíîãî ôàéëà: mine.out
Îãðàíè÷åíèå ïî âðåìåíè: 0.25 ñåêóíä
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Áàéòìåí, îäèí èç çàñëóæåííûõ ðàáîòíèêîâ êîìïàíèè ïî äîáû÷å çîëîòà â
Áàéòëåíäå, ñîáèðàåòñÿ â ýòîì ãîäó íà ïåíñèþ. Íà÷àëüñòâî êîíìïàíèè ðåøèëî
âîçíàãðàäèòü åãî çà çàñëóãè ïåðåä îòå÷åñòâîì. Áàéòìåíó ðàçðåøèëè ïðèñâîèòü
ñåáå ïðÿìîóãîëüíóþ ÷àñòü çåìëè, ñî ñòîðîíàìè s è w, ïàðàëëåëüíûìè îñÿì
êîîðäèíàò, ñî âñåìè âõîäÿùèìè òóäà ðóäíèêàìè. Ïîëîæåíèå ó÷àñòêà îí âûáèðàåò
ñàì. Íàçîâåì ñòîèìîñòüþ ó÷àñòêà êîëè÷åñòâî ðóäíèêîâ, ëåæàùèõ âíóòðè íåãî è íà
åãî ãðàíèöå. Âàøà çàäà÷à âû÷èñëèòü ìàêñèìàëüíî âîçìîæíóþ ñòîèìîñòü òàêîãî
ó÷àñòêà.
Ôîðìàò âõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå òåêñòîâîãî ôàéëà mine.in íàõîäÿòñÿ äâà öåëûõ ÷èñëà s è
w, ðàçäåëåííûõ îäèíî÷íûì ïðîáåëîì (1 ≤ s, w ≤ 10000). Îíè îçíà÷àþò äëèíû
ñòîðîí, ïàðàëëåëüíûõ îñÿì OX è OY ñîîòâåòñòâåííî. Âî âòîðîé ñòðîêå íàõîäèòñÿ
öåëîå ÷èñëî N (1 ≤ N ≤ 15000), êîëè÷åñòâî ðóäíèêîâ. Â ïîñëåäóþùèõ N ñòðîêàõ
íàõîäÿòñÿ êîîðäèíàòû ðóäíèêîâ. Â i + 2 ñòðîêå ñîäåðæàòñÿ 2 öåëûõ ÷èñëà x,y
(−30000 ≤ x, y ≤ 30000), îçíà÷àþùèõ êîîðäèíàòû i-ãî ðóäíèêà.
Ôîðìàò âûõîäíîãî ôàéëà

Òåêñòîâûé ôàéë mine.out äîëæåí ñîäåðæàòü îäíî ÷èñëî � îòâåò íà çàäà÷ó.
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Ïðèìåð
mine.in mine.out

1 2
12
0 0
1 1
2 2
3 3
4 5
5 5
4 2
1 4
0 5
5 0
2 3
3 2

4

Çàäà÷à X. Ãîðû
Èìÿ âõîäíîãî ôàéëà: mountains.in
Èìÿ âûõîäíîãî ôàéëà: mountains.out
Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåáèáàéòà

Â Ãîðíîì Ïàðêå Ðàçâëå÷åíèé îòêðûëñÿ íîâûé àòòðàêöèîí ñ àìåðèêàíñêèìè
ãîðêàìè. Òðåê â àòòðàêöèîíå ñîñòîèò èç n ðåëüñîâ, ñîåäèí¼ííûõ ïîñëåäîâàòåëüíî
äðóã ñ äðóãîì, ïðè÷åì ïåðâûé ðåëüñ íà÷èíàåòñÿ íà âûñîòå 0. Îïåðàòîð Áàéòìýí
ìîæåò èçìåíÿòü êîíôèãóðàöèþ òðåêà ïî ñâîåìó óñìîòðåíèþ, êîððåêòèðóÿ íàêëîí
íåêîòîðûõ ïîñëåäîâàòåëüíî ñîåäèí¼ííûõ ðåëüñîâ. Íàêëîí îñòàëüíûõ ðåëüñîâ ïðè
ýòîì íå èçìåíÿåòñÿ. Âñÿêèé ðàç, êîãäà íàêëîí íåêîòîðûõ ðåëüñîâ èçìåíÿåòñÿ, âñå
ñëåäóþùèå çà íèìè ðåëüñû ñîîòâåòñòâåííî ïîäíèìàþòñÿ èëè îïóñêàþòñÿ. Ïðè
ýòîì âûñîòà íà÷àëà òðåêà âñåãäà îñòàåòñÿ ðàâíîé 0.

Íà ðèñóíêàõ ïðåäñòàâëåíû èçìåíåíèÿ êîíôèãóðàöèè òðåêà â ñîîòâåòñòâèè ñî
âõîäíûìè äàííûìè, çàäàííûìè â ïðèìåðå:

Êàæäûé çàåçä íà÷èíàåòñÿ ñ òîãî, ÷òî êàáèíà çàïóñêàåòñÿ èç íà÷àëà òðåêà ñ
ýíåðãèåé, äîñòàòî÷íîé äëÿ äîñòèæåíèÿ âûñîòû h. Èíûìè ñëîâàìè, êàáèíà áóäåò
ïðîäîëæàòü äâèæåíèå ïî ðåëüñàì, ïîêà åå âûñîòà íå ïðåâûñèò h èëè ïîêà îíà
íå äîñòèãíåò êîíöà òðåêà. Âû÷èñëèòå ïî çàïèñÿì î âñåõ çàåçäàõ è èçìåíåíèÿõ
êîíôèãóðàöèé òðåêà ÷èñëî ðåëüñîâ, êîòîðûå áûëè ïîëíîñòüþ ïðîéäåíû êàáèíîé
â êàæäîì èç çàåçäîâ äî åå îñòàíîâêè.

Â àòòðàêöèîíå òðåê îïèñûâàåòñÿ ïîñëåäîâàòåëüíîñòüþ èç n íàêëîíîâ, ïî îäíîìó
äëÿ êàæäîãî ðåëüñà. i-å ÷èñëî di ðàâíî ðàçíèöå âûñîò (â ñàíòèìåòðàõ) ìåæäó
êîíöîì i-ãî ðåëüñà è åãî íà÷àëîì. Èíûìè ñëîâàìè, åñëè ïîñëå ïðîõîæäåíèÿ ïî
ïåðâûì i − 1 ðåëüñàì êàáèíà îêàçûâàåòñÿ íà âûñîòå h ñàíòèìåòðîâ, òî ïîñëå
ïðîõîæäåíèÿ ïî i-ì ðåëüñàì îíà áóäåò íà âûñîòå h + di ñàíòèìåòðîâ. Èçíà÷àëüíî
âñå ðåëüñû ãîðèçîíòàëüíû, òî åñòü di = 0 äëÿ âñåõ i. Çàåçäû è èçìåíåíèÿ
êîíôèãóðàöèè ïðîèñõîäÿò â òå÷åíèå äíÿ. Êàæäîå èçìåíåíèå êîíôèãóðàöèè
îïèñûâàåòñÿ òðåìÿ ÷èñëàìè: a, b è D . Òàêîå èçìåíåíèå çàòðàãèâàåò ðåëüñû ñ a-ãî
ïî b-é (âêëþ÷èòåëüíî). Íàêëîí êàæäîãî èç ýòèõ ðåëüñîâ óñòàíàâëèâàåòñÿ ðàâíûì
D. Èíûìè ñëîâàìè, di = D äëÿ âñåõ a ≤ i ≤ b . Êàäæûé çàåçä çàäàåòñÿ îäíèì
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÷èñëîì h � ìàêñèìàëüíîé âûñîòîé, íà êîòîðóþ ìîæåò ïîäíÿòüñÿ êàáèíà.
Íàïèøèòå ïðîãðàììó, êîòîðàÿ:
• ÷èòàåò èç âõîäíîãî ôàéëà ïîñëåäîâàòåëüíîñòü îïèñàíèé èçìåíåíèé

êîíôèãóðàöèè òðåêà è çàåçäîâ,
• äëÿ êàæäîãî çàåçäà âû÷èñëÿåò êîëè÷åñòâî ðåëüñîâ, êîòîðûå ïðîéäåíû

êàáèíîé,
• âûâîäèò ðåçóëüòàòû â âûõîäíîé ôàéë.

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò îäíî ïîëîæèòåëüíîå öåëîå ÷èñëî n �

êîëè÷åñòâî ðåëüñîâ â òðåêå, 1 ≤ n ≤ 109 . Ïîñëåäóþùèå ñòðîêè ñîäåðæàò îïèñàíèÿ
èçìåíåíèé êîíôèãóðàöèè è çàåçäîâ. Ïîñëåäíÿÿ ñòðîêà âõîäíûõ äàííûõ ñîäåðæèò
ïðèçíàê îêîí÷àíèÿ. Êàæäàÿ ñòðîêà, íà÷èíàÿ ñî âòîðîé, ìîæåò ñîäåðæàòü:

• Îïèñàíèå èçìåíåíèÿ êîíôèãóðàöèè òðåêà � îäèí ñèìâîë ¾I¿ è öåëûå ÷èñëà
a, b è D, ðàçäåëåííûå îäíèì ïðîáåëîì (1 ≤ a ≤ b ≤ n , −109 ≤ D ≤ 109).

• Îïèñàíèå çàåçäà � îäèí ñèìâîë ¾Q¿ è öåëîå ÷èñëî h (0 ≤ h ≤ 109),
ðàçäåë¼ííûå îäíèì ïðîáåëîì.

• Îäèí ñèìâîë ¾E¿ � ïðèçíàê îêîí÷àíèÿ âõîäíûõ äàííûõ.

Âû ìîæåòå ïðåäïîëàãàòü, ÷òî â êàæäûé ìîìåíò âûñîòà ëþáîé òî÷êè òðåêà
ñîäåðæèòñÿ â ïðîìåæóòêå [0, 109] . Âõîäíîé ôàéë ñîäåðæàò íå áîëåå 105 ñòðîê.
Ôîðìàò âûõîäíîãî ôàéëà

i-ÿ ñòðîêà âûõîäíîãî ôàéëà äîëæíà ñîäåðæàòü åäèíñòâåííîå öåëîå ÷èñëî �
êîëè÷åñòâî ðåëüñîâ, êîòîðûå ïðîéäåíû êàáèíîé â i-ì çàåçäå.
Ïðèìåðû

mountains.in mountains.out
4
Q 1
I 1 4 2
Q 3
Q 1
I 2 2 -1
Q 3
E

4
1
0
3

Çàäà÷à Y. Ïðÿìîóãîëüíèêè-online
Èìÿ âõîäíîãî ôàéëà: rect_online.in
Èìÿ âûõîäíîãî ôàéëà: rect_online.out
Îãðàíè÷åíèå ïî âðåìåíè: 3 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Âàñÿ íàðèñîâàë íà ïëîñêîñòè N ðàçëè÷íûõ òî÷åê ñ öåëûìè êîîðäèíàòàìè.
Òåïåðü îí õî÷åò óìåòü áûñòðî îòâå÷àòü, à ñêîëüêî òî÷åê ëåæèò âíóòðè çàäàííîãî
ïðÿìîóãîëüíèêà ñî ñòîðîíàìè, ïàðàëëåëüíûìè îñÿì êîîðäèíàò.
Ôîðìàò âõîäíîãî ôàéëà

Â ïåðâîé ñòðîêå çàäàåòñÿ êîëè÷åñòâî òî÷åê N (1 ≤ N ≤ 50 000). Ïîñëåäóþùèå
N ñòðîê ñîäåðæàò êîîðäèíàòû òî÷åê xi yi. Ñëåäóþùàÿ ñòðîêà ñîäåðæèò ÷èñëî
çàïðîñîâ M (1 ≤ M ≤ 50 000). Ñëåäóþùèå M ñòðîê ñîäåðæàò îïèñàíèÿ çàïðîñîâ,
êàæäûé â ôîðìàòå x1, y1, x2, y2 (0 ≤ x1 ≤ x2 ≤ 109, 0 ≤ y1 ≤ y2 ≤ 109).

Äëÿ êàæäîãî çàïðîñà íóæíî ñäåëàòü äâå âåùè:
• Ïîñ÷èòàòü ÷èñëî òî÷åê â ñîîòâåòñòâóþùåì ïðÿìîóãîëüíèêå (âêëþ÷àÿ

ãðàíèöû).
• Âñå ïîñ÷èòàííûå òî÷êè ñòåðåòü.

Ôîðìàò âûõîäíîãî ôàéëà
Äëÿ êàæäîãî èç çàïðîñîâ âûâåäèòå ïîñ÷èòàííîå êîëè÷åñòâî òî÷åê.

Ïðèìåð
rect_online.in rect_online.out

9
0 0
0 1
0 2
1 0
1 1
1 2
2 0
2 1
2 2
3
0 0 1 1
0 0 2 2
0 0 3 3

4
5
0
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Çàäà÷à Z. 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 îïèñûâàþò
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
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