Strc manh cua nhirng chiéc ho
Giéi han thoi gian: 1.0s  Giéi han bd nhé: 256M

C6 ~N~ chiéc hé dwgc danh s6 tir ~1~ dén ~N~. Chiéc hd th ~i~ cé st,c manh ~P_i~. Néu ném mét qua
bong vao hé thr ~i~, n6 sé 1ap tee nhay sang hd thtr ~i + P_i~. Qua bong ti€p tuc nhay theo dung quy tac nay
cho dén khi vi tri ti€p theo vurot qua ~N~ (tirc la ~i + P_i > N~), khi d6 qua béng dirng lai tai hd cudi cung né
cham vao.

Trong qua trinh van hanh, strc manh ctia mot s6 ho cé thé thay doi. Ban can xtr ly mot day truy van gom hai
loai:

¢ ~0~ ~X~ ~y~: Gan lai strc manh clia h6é ~x~ thanh ~y~.
e ~1~~x~: Néu ném qua bong vao h6 ~x~, hay cho biét qua bong dirng & hé nao va tong sd budc nhay da
thwe hién.

Bai toan yéu cau ban mé phang/khai quat qua trinh nhay theo strc manh dwi cac cap nhat ddong, ddm bao thoi
gian chay hiéu qua cho t&i ~1075~ truy van.

Yéu cau

Viét chwong trinh doc di liéu dau vao, xt Iy ~Q~ truy vdn nhw mé t&, va véi méi truy van loai ~1~ hay in ra hai
s nguyén: chi s6 hé cubi cling qua bong dirng lai, va s6 bwéc nhay da thuc hién tir diém xuat phat.

D{r liéu
e DoONng ~1~: hai s6 nguyén ~N~, ~Q~ ~(1 \le N, Q \le 10"5)~.
e DOng ~2~: ~N~ s8 nguyén ~P_1, P_2, \dots, P_N~ bi€u dién strc manh cac hd ~(1 \le P_i \le N)~.
e Dong ~3..Q+2~: mbi dong la mét truy van.

o Loai cap nhat: ~0~ ~x~ ~y~ ~(1 \le x, y \le N)~ — gan ~P_x \leftarrow y~.
o Loai hoi: ~1~ ~x~ ~(1 \le x \le N)~ — ném bdng tai hd ~x~.

Két qua

e V&i méi truy van loai ~1~, in ra trén mot dong hai s6 nguyén: 1) chi s6 hé cudi cung qua bdng dirng lai, 2)
tong s6 bwdc nhay da thuc hién.
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Giai thich

e Trwdc moi cap nhat: ~P =11,1,1,2,2,3,2]~.
o Truy van ~1~ ~1~: dwong di ~1 \to 2 \to 3 \to 4 \to 6 \to 9~ (vwgt ~N=7~) nén dirng & hd ~6~, tdng ~5~
budéec.
e Sau cap nhat ~0~ ~1~ ~3~: ~P_1 = 3~.
o Truy van ~1~ ~1~: dwong di ~1 \to 4 \to 6 \to 9~, dirng & h6 ~6~, tdong ~3~ bwdc.
e Sau cap nhat ~0~ ~3~ ~5~: ~P_3 = 5~.
o Truy van ~1~ ~2~: duong di ~2 \to 3 \to 8~, dirng & hd ~3~, tong ~2~ buéc.
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Giai thich

e Ban dau ~P=[2,1,2,1,10]~.
o ~1~~1~:~1\to 3\to 5 \to 15~ (vwot ~N=5~), dirng & ~5~, ~2~ buwéc (bwéc cudi viot bién khong
tinh).
e Cap nhat ~0~ ~3~ ~1~: ~P=[2,1,1,1,10]~.
o ~1~~1~:~1\to 3\to 4 \to 5\to 15~, dirng & ~5~, ~3~ buéc.
o ~1~~4~:~4\to 5\to 15~, dirng & ~5~, ~1~ buéc.

Cham diém
B0 test gdm nhiéu file, téng ~100~ diém:

e Subtask 1 (20 diém): ~1 \le N, Q \le 2000~ — c6 thé md phong tuyén tinh.

e Subtask 2 (30 diém): chi c6 truy van loai ~1~ (khéng cap nhat).

e Subtask 3 (50 diém): rang budc day di ~(1 \le N, Q \le 10"5)~. Goi y duing chia khéi (sqrt-decomposition)
hoac nhay theo khéi dé€ tra loi nhanh truy van loai ~1~ va cap nhat loai ~0~ trong ~\mathcal{O}(\sgrt{N})~.

Lwu y trién khai (khéng bat budc):

e V@i chién luvoc chia khéi c& ~B \approx \Ifloor \sqrt{N} \rfloor~, Iteu cho méi vi tri ~i~ hai théng tin:
ho ké tiép ngoai khoi ~next_i~ va s6 bw&c t¢i d6 ~cnt_i~. Khi cap nhat ~P_x~, chi can tai xay
khéi chtra ~x~ (di nguoc tlr cui khéi). Tra oi truy vdn ~1~ ~x~ bang cach nhay theo khéi cong
don s6 bwéc cho dén khi vurot ~N~.

e Dam bao sb6 budc dém khéng tinh budc vuot bién (budc khién ~i + P_i > N~); hd cudi cung la
ho trwéc khi vurot bién.



