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Çàäà÷à A. Ìåíåäæåð ïàìÿòè

Èìÿ âõîäíîãî ôàéëà: memory.in

Èìÿ âûõîäíîãî ôàéëà: memory.out

Îãðàíè÷åíèå ïî âðåìåíè: 6 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 512 ìåãàáàéò

Îäíî èç ãëàâíûõ íîâîââåäåíèé íîâåéøåé îïåðàöèîííîé ñèñòåìû Indows 7 � íîâûé ìå-
íåäæåð ïàìÿòè. Îí ðàáîòàåò ñ ìàññèâîì äëèíû N è ïîçâîëÿåò âûïîëíÿòü òðè ñàìûå ñî-
âðåìåííûå îïåðàöèè:

• copy(a, b, l)� ñêîïèðîâàòü îòðåçîê äëèíû [a, a+ l − 1] â [b, b+ l − 1]

• sum(l, r)�ïîñ÷èòàòü ñóììó ýëåìåíòîâ ìàññèâà íà îòðåçêå [l, r]

• print(l, r)�íàïå÷àòàòü ýëåìåíòû ñ l ïî r, âêëþ÷èòåëüíî

Âû ÿâëÿåòåñü ðàçðàáîò÷èêîì ñâîåé îïåðàöèîííîé ñèñòåìû, è Âû, áåçóñëîâíî, íå ìîæåòå
îáîéòèñü áåç èííîâàöèîííûõ òåõíîëîãèé. Âàì íåîáõîäèìî ðåàëèçîâàòü òî÷íî òàêîé æå
ìåíåäæåð ïàìÿòè.

Ôîðìàò âõîäíîãî ôàéëà

Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò öåëîå ÷èñëî N (1 ≤ N ≤ 1 000 000) � ðàçìåð
ìàññèâà, ñ êîòîðûì áóäåò ðàáîòàòü Âàø ìåíåäæåð ïàìÿòè.

Âî âòîðîé ñòðîêå ñîäåðæàòñÿ ÷åòûðå ÷èñëà 1 ≤ X1, A,B,M ≤ 109 +10. Ñ ïîìîùüþ íèõ
ìîæíî ñãåíåðèðîâàòü èñõîäíûé ìàññèâ ÷èñåë X1, X2, · · · , XN . Xi+1 = (A∗Xi+B) mod M

Ñëåäóþùàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò öåëîå ÷èñëî K (1 ≤ K ≤ 200 000) � êîëè-
÷åñòâî çàïðîñîâ, êîòîðûå íåîáõîäèìî âûïîëíèòü Âàøåìó ìåíåäæåðó ïàìÿòè.

Äàëåå â K ñòðîêàõ ñîäåðæèòñÿ îïèñàíèå çàïðîñîâ. Çàïðîñû çàäàíû â ôîðìàòå:

• cpy a b l�äëÿ îïåðàöèè copy

• sum l r�äëÿ îïåðàöèè sum (l ≤ r)

• out l r�äëÿ îïåðàöèè print (l ≤ r)

Ãàðàíòèðóåòñÿ, ÷òî ñóììàðíàÿ äëèíà çàïðîñîâ print íå ïðåâûøàåò 3 000. Òàêæå ãàðàí-
òèðóåòñÿ, ÷òî âñå çàïðîñû êîððåêòíû.

Ôîðìàò âûõîäíîãî ôàéëà

Äëÿ êàæäîãî çàïðîñà sum èëè print âûâåäèòå â âûõîäíîé ôàéë íà îòäåëüíîé ñòðîêå
ðåçóëüòàò çàïðîñà.

Ïðèìåðû

memory.in memory.out

6

1 4 5 7

7

out 1 6

cpy 1 3 2

out 1 6

sum 1 4

cpy 1 2 4

out 1 6

sum 1 6

1 2 6 1 2 6

1 2 1 2 2 6

6

1 1 2 1 2 6

13

Çàäà÷à B. Ñàìàÿ äàëüíÿÿ
Èìÿ âõîäíîãî ôàéëà: mostfar.in

Èìÿ âûõîäíîãî ôàéëà: mostfar.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Äàíû N òî÷åê íà ïëîñêîñòè, íóæíî óìåòü îáðàáàòûâàòü ñëåäóþùèå çàïðîñû:

• get a b � âîçâðàùàåò ìàêñèìóì ïî âñåì òî÷êàì âåëè÷èíû a · x+ b · y.
• add x y � äîáàâèòü òî÷êó â ìíîæåñòâî.

Ôîðìàò âõîäíîãî ôàéëà

×èñëî N (1 ≤ N ≤ 105) è N òî÷åê. Äàëåå ÷èñëîM (1 ≤ M ≤ 105) � êîëè÷åñòâî çàïðîñîâ
è ñîáñòâåííî çàïðîñû. Ôîðìàò çàïðîñîâ ìîæíî ïîñìîòðåòü â ïðèìåðå. Âñå êîîðäèíàòû
òî÷åê è ÷èñëà a, b � öåëûå ÷èñëà, ïî ìîäóëþ íå ïðåâîñõîäÿùèå 109.

Ôîðìàò âûõîäíîãî ôàéëà

Íà êàæäûé çàïðîñ âèäà get âûâåäèòå îäíî öåëîå ÷èñëî � ìàêñèìóì âåëè÷èíû a·x+b·y.
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Ïðèìåðû
mostfar.in mostfar.out

3

0 0

1 0

0 1

10

get 1 1

get -1 -1

get 1 -1

get -1 1

add 2 2

add -2 -2

get 1 1

get -1 -1

get 1 -1

get -1 1

1

0

1

1

4

4

1

1

Çàäà÷à C. Îæåðåëüÿ

Èìÿ âõîäíîãî ôàéëà: necklace.in

Èìÿ âûõîäíîãî ôàéëà: necklace.out

Îãðàíè÷åíèå ïî âðåìåíè: 5 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Àëèñà: ¾Ó ìåíÿ áûëî ñàìîå êðàñèâîå îæåðåëüå. Ñëåâà íàïðàâî, îíî ñîñòîÿëî èç äâóõ
êðàñíûõ áóñèí, äâóõ çåëåíûõ è åùå îäíîé êðàñíîé¿.

Áèàòðèññ áûñòðî íàøëà, ÷òî îòâåòèòü: ¾À ìîå áûëî åùå ëó÷øå. Îíî âûãëÿäåëî ïî÷òè
êàê òâîå, åñëè óáðàòü äâå ñàìûå ïðàâûå áóñèíû è äîáàâèòü âìåñòî íèõ äâå ãîëóáûõ¿.

Êàê òîëüêî îíà çàêîí÷èëà ãîâîðèòü, â îáñóæäåíèå áûñòðî âñòóïèëà Êàðîëèíà: ¾Îíî
ïî÷òè êàê ìîå. Òîëëüêî ó íåãî åñòü åùå îäíà æåëòàÿ áóñèíà ñëåâà¿.

Âû, íàâåðíîå, óæå íå óäèâèòåñü, êîãäà ÿ âàì ñêàæó, ÷òî Äîìèíèêà òîæå íå îñòàëàñü â
ñòîðîíå. ¾Âñå âàøè îæåðåëüÿ òàêèå ñêó÷íûå. ×òîáû ïîëó÷èòü ìîå, íàäî âçÿòü îæåðåëüå
Áèàòðèññ, óáðàòü ñàìóþ ëåâóþ è ñàìóþ ïðàâóþ áóñèíó, è äîáàâèòü äâå ÷åðíûõ ñëåâà¿.

È ýòî ïðîäîëæàëîñü, ïîêà Çàèäà íå ñïðîñèëà: ¾ß íåìíîãî çàïóòàëàñü. Êàêîãî öâåòà
áûëà ñàìàÿ ëåâàÿ áóñèíà â îæåðåëüå Åâåãåíèè?¿ Íà ýòîò âîïðîñ íèêòî íå ñìîã îòâåòèòü.

Ìîæåò áûòü, âû ïîìîæåòå äåâóøêàì?

Âàøà ïðîãðàììà äîëæíà óìåòü îáðàáàòûâàòü ìíîæåñòâî îæåðåëèé. Îæåðåëüå � ýòî
ïîñëåäîâàòåëüíîñòü öåëûõ ÷èñåë îò 0 äî 1 000 000, óïîðÿäî÷åííûõ ñëåâà íàïðàâî. Ó êàæ-
äîãî îæåðåëüÿ åñòü íîìåð. Èçíà÷àëüíî åñòü îäíî ïóñòîå îæåðåëüå. Îíî èìååò íîìåð 0.
Äàëåå âàì ïîñòóïàåò íå áîëåå 1 000 001 çàïðîñîâ.

Çàïðîñû áûâàþò ñëåäóþùèõ òèïîâ.

• A id side color. Ýòîò çàïðîñ îçíà÷àåò, ÷òî íàäî ñîçäàòü íîâîå îæåðåëüå èç îæåðåëüÿ ñ

íîìåðîì id ïóòåì äîáàâëåíèÿ áóñèíû öâåòà color ñî ñòîðîíû side. Ïàðàìåòð side� ýòî
áóêâà L, åñëè íàäî äîáàâèòü áóñèíó ñëåâà, è R, åñëè ñïðàâà. Íîìåð íîâîãî îæåðåëüÿ
íà 1 áîëüøå ñàìîãî áîëüøîãî èç óæå ñóùåñòâóþùèõ íîìåðîâ. Ãàðàíòèðóåòñÿ, ÷òî
îæåðåëüå ñ íîìåðîì id óæå ñóùåñòâóåò.

• R id side. Ýòîò çàïðîñ îçíà÷àåò, ÷òî íàäî ñîçäàòü íîâîå îæåðåëüå èç îæåðåëüÿ ñ íîìå-
ðîì id ïóòåì óäàëåíèÿ áóñèíû ñî ñòîðîíû side. Ñòîðîíà çàäàåòñÿ àíàëîãè÷íî ïåðâîìó
çàïðîñó. Íîìåð íîâîãî îæåðåëüÿ íà 1 áîëüøå ñàìîãî áîëüøîãî èç óæå ñóùåñòâóþùèõ
íîìåðîâ. Ãàðàíòèðóåòñÿ, ÷òî îæåðåëüå ñ íîìåðîì id óæå ñóùåñòâóåò è íå ÿâëÿåòñÿ
ïóñòûì.

• Q id side. Â êà÷åñòâå îòâåòà íà ýòîò çàïðîñ íàäî âûâåñòè îäíî ÷èñëî � öâåò áóñèíû ñî
ñòîðîíû side â îæåðåëüå id. Ãàðàíòèðóåòñÿ, ÷òî îíî ñóùåñòâåò è íå ÿâëÿåòñÿ ïóñòûì.

• X. Ýòîò çàïðîñ îçíà÷àåò, ÷òî íàäî çàâåðøèòü âûïîëíåíèå ïðîãðàììû.

Ôîðìàò âõîäíîãî ôàéëà
Íà ââîä âàøåé ïðîãðàììå ïîäàåòñÿ ïîñëåäîâàòåëüíîñòü çàïðîñîâ â îïèñàííîì âûøå

ôîðìàòå. Êîëè÷åñòâî çàïðîñîâ íå ïðåâîñõîäèò 106 + 1.

Ôîðìàò âûõîäíîãî ôàéëà
Â îòâåò íà êàæäûé çàïðîñ òèïà Q âûâåäèòå îòâåò íà íåãî â îòäåëüíîé ñòðîêå.

Ïðèìåðû
necklace.in necklace.out

A 0 L 1

A 1 L 2

Q 2 R

R 2 R

Q 3 R

Q 2 R

X

1

2

1

Note
Äàííóþ çàäà÷ó íàäî ðåøàòü online, ïåðñèñòåíòíûì äåêîì. Îñòàëüíûå ðåøåíèÿ ïîëó÷àò

Ignored :)

Ôîðìàëüíî ýòî îçíà÷àåò, ÷òî îòâåò íà êàæäûé çàïðîñ äîëæåí áûòü âûâåäåí äî ñ÷èòû-
âàíèÿ ñëåäóþùåãî çàïðîñà.

Çàäà÷à D. Ïåðñèñòåíòíàÿ î÷åðåäü

Èìÿ âõîäíîãî ôàéëà: queue.in

Èìÿ âûõîäíîãî ôàéëà: queue.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Ðåàëèçóéòå ïåðñèñòåíòíóþ î÷åðåäü.
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Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà ñîäåðæèò êîëè÷åñòâî äåéñòâèé n (1 ≤ n ≤ 200 000). Â ñòðîêå íîìåð i+ 1

ñîäåðæèòñÿ îïèñàíèå äåéñòâèÿ i:

• 1 t m � äîáàâèòü â êîíåö î÷åðåäè íîìåð t (0 ≤ t < i) ÷èñëî m;

• -1 t � óäàëèòü èç î÷åðåäè íîìåð t (0 ≤ t < i) ïåðâûé ýëåìåíò.

Â ðåçóëüòàòå äåéñòâèÿ i, îïèñàííîãî â ñòðîêå i+1 ñîçäàåòñÿ î÷åðåäü íîìåð i. Èçíà÷àëüíî
èìååòñÿ ïóñòàÿ î÷åðåäü ñ íîìåðîì íîëü.

Âñå ÷èñëà âî âõîäíîì ôàéëå öåëûå, è ïîìåùàþòñÿ â çíàêîâûé 32-áèòíûé òèï.

Ôîðìàò âûõîäíîãî ôàéëà
Äëÿ êàæäîé îïåðàöèè óäàëåíèÿ âûâåäèòå óäàëåííûé ýëåìåíò íà îòäåëüíîé ñòðîêå.

Ïðèìåðû
queue.in queue.out

10

1 0 1

1 1 2

1 2 3

1 2 4

-1 3

-1 5

-1 6

-1 4

-1 8

-1 9

1

2

3

1

2

4

Çàäà÷à E. Ïåðñèñòåíòíûé ñòåê

Èìÿ âõîäíîãî ôàéëà: stack.in

Èìÿ âûõîäíîãî ôàéëà: stack.out

Îãðàíè÷åíèå ïî âðåìåíè: 2 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 64 ìåãàáàéòà

Ðåàëèçóéòå ïåðñèñòåíòíûé ñòåê.

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà ñîäåðæèò êîëè÷åñòâî äåéñòâèé n (1 ≤ n ≤ 200 000). Â ñòðîêå íîìåð i+ 1

ñîäåðæèòñÿ îïèñàíèå äåéñòâèÿ i:.

• t m � äîáàâèòü â êîíåö ñòåêà íîìåð t (0 ≤ t < i) ÷èñëî m (0 < m ≤ 1000);

• t 0 � óäàëèòü ïîñëåäíèé ýëåìåíò ñòåêà íîìåð t (0 ≤ t < i). Ãàðàíòèðóåòñÿ, ÷òî ñòåê
t íå ïóñòîé.

Â ðåçóëüòàòå äåéñòâèÿ i, îïèñàííîãî â ñòðîêå i + 1, ñîçäàåòñÿ ñòåê íîìåð i. Èçíà÷àëüíî
èìååòñÿ ïóñòîé ñòåê ñ íîìåðîì íîëü.

Âñå ÷èñëà âî âõîäíîì ôàéëå öåëûå.

Ôîðìàò âûõîäíîãî ôàéëà
Äëÿ êàæäîé îïåðàöèè óäàëåíèÿ âûâåäèòå óäàëåííûé ýëåìåíò íà îòäåëüíîé ñòðîêå.

Ïðèìåðû
stack.in stack.out

8

0 1

1 5

2 4

3 2

4 3

5 0

6 6

1 0

3

1

Çàäà÷à F. Îòêàò
Èìÿ âõîäíîãî ôàéëà: rollback.in

Èìÿ âûõîäíîãî ôàéëà: rollback.out

Îãðàíè÷åíèå ïî âðåìåíè: 4 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéòà

Ñåðãåé ðàáîòàåò ñèñòåìíûì àäìèíèñòðàòîðîì â î÷åíü êðóïíîé êîìïàíèè. Åñòåñòâåí-
íî, â êðóã åãî îáÿçàííîñòåé âõîäèò ðåçåðâíîå êîïèðîâàíèå èíôîðìàöèè, õðàíÿùåéñÿ íà
ðàçëè÷íûõ ñåðâåðàõ è ¾îòêàò¿ ê ïðåäûäóùåé âåðñèè â ñëó÷àå âîçíèêíîâåíèÿ ïðîáëåì.

Â äàííûé ìîìåíò Ñåðãåé áîðåòñÿ ñ ïðîáëåìîé íåäîñòàòêà ìåñòà äëÿ õðàíåíèÿ èíôîð-
ìàöèè äëÿ âîññòàíîâëåíèÿ. Îí ðåøèë ïåðåíåñòè ÷àñòü èíôîðìàöèè íà íîâûå ñåðâåðà. Ê
ñîæàëåíèþ, åñëè ÷òî-òî ñëó÷èòñÿ âî âðåìÿ ïåðåíîñà, îí íå ñìîæåò ïðîèçâåñòè îòêàò, ïî-
ýòîìó ïðîöåäóðà ïåðåíîñà äîëæíà áûòü òùàòåëüíî ñïëàíèðîâàíà.

Íà äàííûé ìîìåíò ó Ñåðãåÿ õðàíÿòñÿ n òî÷åê âîññòàíîâëåíèÿ ðàçëè÷íûõ ñåðâåðîâ,
ïðîíóìåðîâàííûõ îò 1 äî n. Òî÷êà âîññòàíîâëåíèÿ ñ íîìåðîì i ïîçâîëÿåò ïðîèçâåñòè îòêàò
äëÿ ñåðâåðà ai. Ñåðãåé ðåøèë ðàçáèòü ïåðåíîñ íà ýòàïû, ïðè ýòîì íà êàæäîì ýòàïå â ñëó÷àå
âîçíèêíîâåíèÿ ïðîáëåì áóäóò äîñòóïíû òî÷êè âîññòàíîâëåíèÿ ñ íîìåðàìè l, l+1, . . . , r äëÿ
íåêîòîðûõ l è r.

Äëÿ òîãî, ÷òîáû ñïëàíèðîâàòü ïåðåíîñ äàííûõ îïòèìàëüíûì îáðàçîì, Ñåðãåþ íåîáõîäè-
ìî íàó÷èòüñÿ îòâå÷àòü íà çàïðîñû: äëÿ çàäàííîãî l, ïðè êàêîì ìèíèìàëüíîì r â ïðîöåññå
ïåðåíîñà áóäóò äîñòóïíû òî÷êè âîññòàíîâëåíèÿ íå ìåíåå ÷åì k ðàçëè÷íûõ ñåðâåðîâ.

Ïîìîãèòå Ñåðãåþ.

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò äâà öåëûõ ÷èñëà n è m, ðàçäåëåííûå ïðîáåëà-

ìè � êîëè÷åñòâî òî÷åê âîññòàíîâëåíèÿ è êîëè÷åñòâî ñåðâåðîâ (1 ≤ n,m ≤ 100 000). Âòîðàÿ
ñòðîêà ñîäåðæèò n öåëûõ ÷èñåë a1, a2, . . . , an � íîìåðà ñåðâåðîâ, êîòîðûì ñîîòâåòñòâóþò
òî÷êè âîññòàíîâëåíèÿ (1 ≤ ai ≤ m).
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Òðåòüÿ ñòðîêà âõîäíîãî ôàéëà ñîäåðæèò q � êîëè÷åñòâî çàïðîñîâ, êîòîðûå íåîáõîäè-
ìî îáðàáîòàòü (1 ≤ q ≤ 100 000). Â ïðîöåññå îáðàáîòêè çàïðîñîâ íåîáõîäèìî ïîääåðæè-
âàòü ÷èñëî p, èñõîäíî îíî ðàâíî 0. Êàæäûé çàïðîñ çàäàåòñÿ ïàðîé ÷èñåë xi è yi, èñïîëü-
çóéòå èõ äëÿ ïîëó÷åíèÿ äàííûõ çàïðîñà ñëåäóþùèì îáðàçîì: li = ((xi + p) mod n) + 1,
ki = ((yi + p) mod m) + 1 (1 ≤ li, xi ≤ n, 1 ≤ ki, yi ≤ m). Ïóñòü îòâåò íà i-é çàïðîñ ðàâåí r.
Ïîñëå âûïîëíåíèÿ ýòîãî çàïðîñà, ñëåäóåò ïðèñâîèòü p çíà÷åíèå r.

Ôîðìàò âûõîäíîãî ôàéëà
Íà êàæäûé çàïðîñ âûâåäèòå îäíî ÷èñëî � èñêîìîå ìèíèìàëüíîå r, ëèáî 0, åñëè òàêîãî

r íå ñóùåñòâóåò.

Ïðèìåðû
rollback.in rollback.out

7 3

1 2 1 3 1 2 1

4

7 3

7 1

7 1

2 2

1

4

0

6

Çàäà÷à G. Ñòðîêè â äåðåâå

Èìÿ âõîäíîãî ôàéëà: treestr.in

Èìÿ âûõîäíîãî ôàéëà: treestr.out

Îãðàíè÷åíèå ïî âðåìåíè: 5 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

Äàíî äåðåâî. Äåðåâî � ýòî ñâÿçíûé ãðàô áåç öèêëîâ. Íà êàæäîì ðåáðå äåðåâà íàïèñàíà
ñòðî÷íàÿ ëàòèíñêàÿ áóêâà. Ìåæäó êàæäûìè äâóìÿ âåðøèíàìè ñóùåñòâóåò ðîâíî îäèí
ïðîñòîé ïóòü, òî åñòü ïóòü ïî ð¼áðàì äåðåâà, ïðîõîäÿùèé ÷åðåç êàæäóþ âåðøèíó íå áîëåå
îäíîãî ðàçà. Êàæäîìó ïóòè ñîîòâåòñòâóåò ñòðîêà, êîòîðàÿ ïîëó÷àåòñÿ, åñëè èäòè ïî ýòîìó
ïóòè è ÷èòàòü áóêâû íà ð¼áðàõ â ïîðÿäêå ñëåäîâàíèÿ. Ïóòü ìîæíî ïðîõîäèòü, íà÷èíàÿ ñ
ëþáîãî åãî êîíöà.

Òàêæå äàíà ñòðîêà S. Ñîîòâåòñòâóåò ëè îíà êàêîìó-ëèáî ïðîñòîìó ïóòè â äàííîì äåðå-
âå?

Äëèíà ñòðîêè è ðàçìåð äåðåâà íå ïðåâûøàþò 3 · 105.

Ôîðìàò âõîäíîãî ôàéëà
Ïåðâàÿ ñòðîêà ñîäåðæèò çàäàííóþ ñòðîêó s. Ñëåäóþùàÿ ñòðîêà ñîäåðæèò êîëè÷åñòâî

âåðøèí â äåðåâå n. Ñëåäóþùèå n− 1 ñòðîê îïèñûâàþòñÿ ðåáðà äåðåâàâ âèäå u, v, c, ãäå u
è v � âåðøèíû äåðåâà, à c � ñèìâîë, íàïèñàííûé íà ðåáðå.

Ôîðìàò âûõîäíîãî ôàéëà
Â ïåðâîé ñòðîêå âûâåäèòå YES, åñëè òàêîé ïóòü ñóùåñòâóåò, è NO â ïðîòèâíîì ñëó÷àå.

Åñëè ïóòü ñóùåñòâóåò, òî âûâåäèòå ïàðó âåðøèí, ïóòü ìåæäó êîòîðûìè îáðàçóåò çà-
äàííóþ ñòðîêó.

Ïðèìåðû

treestr.in treestr.out

abc

4

1 2 c

4 3 a

2 4 b

YES

1 3

abc

1

NO

zy

6

1 2 x

1 3 y

1 4 z

3 5 a

4 6 b

YES

4 3

Note
Â ïåðâîì ïðèìåðå ñòðîêà abc ñîîòâåòñòâóåò ïóòè 3�4�2�1.

Âî âòîðîì ïðèìåðå â äåðåâå íåò íè îäíîãî ðåáðà.

Â òðåòüåì ïðèìåðå ñòðîêà zy ñîîòâåòñòâóåò ïóòè 3�1�4.

Çàäà÷à H. 2D-ïåðåâîðîò

Èìÿ âõîäíîãî ôàéëà: reverse2d.in

Èìÿ âûõîäíîãî ôàéëà: reverse2d.out

Îãðàíè÷åíèå ïî âðåìåíè: 5 ñåêóíäû
Îãðàíè÷åíèå ïî ïàìÿòè: 256 ìåãàáàéò

You are given a matrix A containingN rows numbered from 1 toN andM columns numbered
from 1 to M . Initially the element in row i, column j is Ai,j = (i− 1) ·M + j − 1.

Someone has done several transformations to the matrix. Each transformation was either a
horizontal reverse or a vertical reverse. Each reverse is described by four integers X1, Y1, X2

and Y2 such that 1 ≤ X1 ≤ X2 ≤ N and 1 ≤ Y1 ≤ Y2 ≤ M .

After the horizontal reverse the element in row i, column j becomes equal to
A′

i,j = Ai,Y2−j+Y1 i�X1 ≤ i ≤ X2 and Y1 ≤ j ≤ Y2, otherwise it remains the same (A
′
i,j = Ai,j).

After the vertical reverse the element in row i, column j becomes equal to A′
i,j = AX2−i+X1,j

i� X1 ≤ i ≤ X2 and Y1 ≤ j ≤ Y2, otherwise it remains the same (A
′
i,j = Ai,j).

Below you can see an example of applying a horizontal reverse and then a vertical reverse.
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1 2 3 4 5 6 

  
1 2 3 4 5 6 

  
1 2 3 4 5 6 

1 0 1 2 3 4 5  1 0 1 2 3 4 5  1 0 1 26 27 28 5 

2 6 7 8 9 10 11  2 6 10 9 8 7 11  2 6 10 21 20 19 11 

3 12 13 14 15 16 17  3 12 16 15 14 13 17  3 12 16 15 14 13 17 

4 18 19 20 21 22 23 
H 2 2 4 5 

4 18 22 21 20 19 23 
V 1 3 5 5 

4 18 22 9 8 7 23 

5 24 25 26 27 28 29  5 24 25 26 27 28 29  5 24 25 2 3 4 29 

      

You should write a program that, given N , M and a sequence of operations, will be able to
�nd the resulting matrix.

Ôîðìàò âõîäíîãî ôàéëà
The �rst line contains two space-separated integers N and M (1 ≤ N,M ≤ 2000). The next

line contains an integerK (1 ≤ K ≤ 2000) � the number of operations. Each of the nextK lines
describes one operation. The �rst character of the line stands for the type of the operation (`H'
for horizontal reverse or `V' for vertical reverse) after which there are four integers X1, Y1, X2

and Y2 � description of the selected rectangular range. Operations are given in order of their
applying.

Ôîðìàò âûõîäíîãî ôàéëà
The �rst line should contain N space-separated integers corresponding to the sum of the

elements in the �rst, second, ..., N -th row of the matrix after applying all the operations.
Similarly, the second line should contain M space-separated integers � the sum of the elements
in the �rst, second, ..., M -th column of the resulting matrix.

Ïðèìåðû
reverse2d.in reverse2d.out

5 6

2

H 2 2 4 5

V 1 3 5 5

87 87 87 87 87

60 74 73 72 71 85

5 4

6

H 1 1 1 1

V 4 4 5 4

H 1 2 4 4

V 1 2 5 3

H 3 1 5 4

H 2 3 3 4

36 42 38 38 36

41 54 41 54
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