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Dém cap nghich thé - ban kho
Giéi han thoi gian: 1.0s  Giéi han bd nhé: 256M
Cho day s6 ~A~ c6 ~N~ phan t&r (danh s6 tr ~1~ dén ~N~). Mot cap chi sé ~(\,i, j\,)~ dwgc goi la cap nghich
thé néu~1\lei<j\le N~va~A_i>A_j~.

Ban can tra I ~Q~ truy van vé sé lwong cap nghich thé nam hoan toan trong mét doan con ctia mang. Moi
truy van ban dau dwgc nhap dudi dang hai s6 ~x, y~, nhwng doan truy van thwc té€ ~[L, R]~ duoc tinh theo
quy tac phu thudc vao két qua truy van trueée do nhu sau:

e Goi ~ans\_last~ la két qua cuta truy van lién trwéc (dat ~ans\_last = 0~ v&i truy van dau tién).
e Tinh~u=(x-1+ans\ last)\bmod N + 1~, ~v=(y - 1 + ans\_last) \bmod N + 1~.
¢ DPoan can xét la ~[L, R] = [\min(u, v), \max(u, v)]~.

Nhiém vu clia ban 1a, v&i moi truy van, in ra s6 lwong cép nghich thé nam trong doan ~[L, R]~.
Yéu cau

Viét chwong trinh doc di¥ liéu, xtr ly ~Q~ truy van nhi mo ta va in ra mdi dong mot s6 nguyén la két qua twong
rng.

D{p liéu
¢ Dong 1: Hai s6 nguyén ~N~, ~Q~ ~(1 \le N, Q \le 10"5)~.
e DOng 2: ~N~ s6 nguyén ~A_1,A_2,\dots, A_N~~(1\le A_i\le 10"9)~.
e Dong 3..Q+2: Mbi dong chira hai s6 nguyén ~x, y~ ~(1 \le x, y \le N)~.
V&i moi truy van, dat $$ u = (x - 1 + ans\_{last}) \bmod N + 1,\quad v = (y - 1 + ans\_{last}) \bmod N + 1, $$

$$ [L, R] = [\min(u, v), \max(u, v)]. $$ Trong dé ~ans\ {last}~ la két qua cla truy van lién trwéc (vOi truy van
dau tién, ~ans\_{last}=0~).

Két qua
¢ Inra~Q~ dong, dong thi ~i~ la s6 lvgng cap nghich thé trong doan ~[L, R]~ cla truy van th&r ~i~.
Vi du
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Giai thich tham khao (khéng bat buédc)

e Truy van 1: ~ans\ {last}=0~, ~u=1, v=4 \Rightarrow [L,R]=[1,4]~. Poan ~[7,7,4,5]~ c6 4 nghich thé: ~(1,3),
(1,4),(2,3),(2,4)~.

e Truy van 2: ~ans\ {last}=4~, ~u=2+4=6 \mapsto 6, v=5+4=9 \mapsto 3~ (modulo theo d&), nén ~[L,R]=
[3,6]~ la ~[4,5,2,10]~, két qua ~2~.

e CAc truy van sau tuong tu.

Vi du b6 sung
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Go'i y ki€ém tra tay

¢ Doan nghich thé téi da v&i mang gidm dan: ~[1..5]~ c6 ~\binom{5}{2}=10~ cap.
Cham diém
BO test gdbm nhiéu nhém véi téng ~100~ diém:

e Subtask 1 (20 diém): ~1 \le N, Q \le 2000~ — c6 thé duyét truc ti€p ~\mathcal{O}(N*2)~ cho mdi truy van.
e Subtask 2 (30 diém): ~Q \le 10"5~, nhwng cac truy van c6 ~R-L+1 \le 2000~.
e Subtask 3 (50 diém): Rang budc day da ~(N, Q \le 10"5)~. Goi y dung:

o MOs algorithm trén doan tinh v@i ky thuat nén gia tri + Fenwick/BIT dé cap nhat dém khi mé
rong/thu hep doan; téng do phirc tap xap xi ~\mathcal{O}((N+Q)\sqrt{N}\\log N)~ (ho&c ~\mathcal{O}
((N+Q)\sgrt{N})~ néu dung dém hai phia bang mang tan suét).

o Hodc cay phan doan ddng/merge sort tree dé tra Ii moi truy van ~\mathcal{O}(\log"2 N)~ va céng
don qua cac mirc, nhwng lwu y chi phi dé€m cap can tach trai/phai can than.

Lwu y trién khai (khéng bat budc):

e Vigiatri ~A_i~ t&i ~10"9~, hdy nén gia tri vé mién ~[1..M]~ truéc khi dung Fenwick/BIT hay
mang tan suat.

e V@i MO, khi thém phan t&r ~x~ vao bén phai doan hién tai, sé cap nghich thé tang thém sé luvong
phan tlr 16on hon ~x~ da c6 trong doan; khi thém vao bén trai, tang thém sé lvong phan ti¢ nhé
hon ~x~. V@i thao tac loai bo, trir nguwoc lai.

e Chu(y cong thirc xoay chi s6 bang ~ans\_{last}~ nhw dé bai; phép modulo la theo ~N~ (khéng
theo do dai doan).



