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Digital Circuit

Cé mot mach dién, bao gom N + M céng dugc danh so6 tir 0 dén N + M — 1. Cac cong tir 0 dén
N — 11a cac cdng ngudng, trong khi cac cong tir N dén N + M — 1 la cadc cdng ngudn.

Méi c6ng, ngoai trir cdng 0, la mot dau vao cho ding mét cdng ngudng. Cu thé, véi madi ¢ sao cho
1<i< N+ M —1,cdngila mdtdauvao cho céng P[i], v6i 0 < Pli] < N — 1. Luu y la ta con cd
Pli] < i. Thém nita, gid thiét P[0] = —1. M6i cdng ngudng cé mot hodc nhiéu dau vao. Cac cong
nguon khéng c6 bat ky dau vao nao.

Moi céng c6 mot trang thai la 0 hodc 1. Trang thai ban dau cla cac c6ng ngudn dugc cho bai

mang A gébm M s6 nguyén. Nghia 13, véi moi j sao cho 0 < 7 < M — 1, trang thai ban dau cua
cong nguodn N + j la A[j].

Trang thai cia moi cdng ngudng phu thudc vao trang thai cac dau vao cdia né va dugc xac dinh
nhu sau. Pau tién, mbi céng ngudng dugc gan mot tham sé ngudng. Tham sé dugc gan cho cong
ngudng c6 ¢ dau vao phai la moét s6 nguyén trong khoadng tir 1 dén ¢ (bao gém ca hai dau mut).
Khi @6, trang thai clia c6ng ngudng véi tham s6 p la 1, néu it nhat p dau vao trong cac dau vao cla

né cé trang thai 1 va c6 trang thai 0 néu ngugc lai.

Vi dy, gid s&r c6 N = 3 cong ngudng va M = 4 co6ng nguodn. Cac dau vao cho céng 0 la cac cong 1

va 6, cac dau vao cho cong 1 la cac cong 2, 4 va 5, va dau vao duy nhat cho céng 2 la céng 3.

Vi du nay dugc minh hoa trong hinh sau.

Gid st cac cong ngudn 3 va 5 cb trang thai 1, trong khi cadc c6ng ngudn 4 va 6 c6 trang thai 0. Gia

st ta gan cac tham s6 1, 2 va 2 tuong (ng cho cac cong ngudng 2, 1 va 0. Trong trudng hop nay,
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c6ng 2 cé trang thai 1, cdng 1 c6 trang thai 1 va céng 0 c6 trang thai 0. Viéc gan cac gia tri tham so
va trang thai nay dugc minh hoa trong hinh sau. Cac céng c6 trang thai la 1 dugc danh dau bai
mau den.

Trang thai cGia cac cdng nguén s& cé Q lan cap nhat. Moéi 1an cdp nhat dugc mo ta bdi hai s6
nguyén L va R(N < L < R< N + M — 1) va chuyén déi trang thai cta tat ca cac cédng ngudn
dugc danh s6 tir L dén R, bao gdm ca hai dau mut. Nghia 13, vi méi i sao cho L < ¢ < R, c6ng
ngudn ¢ thay déi trang thai cda né thanh 1, néu trang thai cda né 1a 0 hodc thanh 0, néu trang thai
clia n6 la 1. Trang thai md&i cda mdi céng dugc chuyén déi khong thay déi cho dén khi n6 co thé

dugc chuyén doi bdi mét trong cac lan cap nhat sau do.

Nhiém vu cla ban la sau méi lan cdp nhat, d&m xem c6 bao nhiéu cach gan tham sé khac nhau
cho cac céng ngudng dé cong 0 co trang thai 1. Hai cach gan dugc coi la khac nhau néu ton tai it
nhat mét céng ngudng ma tham sé cda nd cé gia tri khac nhau trong ca hai cach gan. Vi sé lugng
cach c6 thé I6n, ban can tinh phan du trong phép chia cho 1 000 002 022.

Luu y trong vi du trén, c6 6 cach gan tham sé khac nhau cho cac céng ngudng, vi cac cong 0, 1 va 2
c6 cac dau vao tuong tng 13 2, 3 va 1. G 2 trong s6 6 cach gan nay, céng 0 ¢ trang thai 1.

Chi tiét cai dat
Nhiém vu clia ban la cai dat hai ham sau.
void init(int N, int M, int[] P, int[] A)
e N:s6 lugng cac cong ngudng.
e M:s6 lugng cac cong nguon.
* P:mang N + M phan t&r mé ta cac dau vao cho cac cng ngudng.

e A: mang M phan t& mo ta cac trang thai ban dau cta cac cng nguén.
e Ham nay dugc goi ding mot lan, trudc bat ky 16i goi ham count_ways nao.
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int count_ways(int L, int R)

e L, R: pham vi chi sé cac c6ng nguén ma c6 cac trang thai dugc chuyén doi.
e Ham nay trudc tién can thuc hién cac lan cap nhat, va tiép theo trad vé phan du cla sé cach
gan cac tham sé cho cac céng ngudng trong phép chia cho 1 000 002 022, dan dén céng 0
c6 trang thai 1.
e Ham nay dugc goi dang @ lan.
Vidu
Xét chubi cac 16i goi sau:
init(3, 4, [-1, o, 1, 2, 1, 1, o], [1, O, 1, O])

Vi du nay dugc minh hoa trong phan mé ta bai toan & trén.

count_ways(3, 4)

Ham nay chuyén d6i trang thai clia cong 3 va 4, tlrc 1a trang thai cla cong 3 trd thanh 0 va trang
thai clia cong 4 trd thanh 1. Hai cach gan cac tham sé dan dén cong 0 c6 trang thai 1 dugc minh
hoa trong cac hinh sau.

Cach1 Cach 2

Trong tat ca cac cach gan tham sé khac, céng 0 cé trang thai 0. Vi vay, ham can tra vé 2.

count_ways(4, 5)

Ham nay chuyén d6i trang thai clia cac céng 4 va 5. Két qua 13, tat ca cac céng nguon déu cé trang
thai 0 va ddi véi bat ky cach gan tham sé nao, cong 0 c6 trang thai 0. Vi vay, ham can tra vé 0.
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count_ways(3, 6)

Ham nay thay d6i trang thai cGa tat ca cac cong nguén thanh 1. K&t qua 1a, d6i véi bat ky cach gan
tham sé nao, cong 0 cé trang thai 1. Vi vay, ham can tra vé 6.

Rang budc

e 1< N,M <100 000

1< Q < 100 000

P0] = -1

0<Pli]<ivaPli]<N—-1(dimdiisaochol <i< N+ M —1)

e Mbi céng ngudng cé it nhat mét dau vao (v6i mdi i sao cho 0 < i < N — 1 tén tai mot chi s6
zsaochoi <z < N+ M —1va P[z] =1).

0 < A[j] <1(véimdijsaocho0<j <M —1)

N<L<L<R<N+M-1

Subtask

2diémyN =1, M <1000, Q <5

7 diém) N, M < 1000, Q < 5, mbi cdng ngudng c6é dung hai dau vao.

9 diém) N, M < 1000, Q < 5

4 diem) M = N + 1, M = 2% (v6i m6t s6 nguyén duong z nao do), Pli]
sasochol <i{<N+M-1),L=R

5.(12diém) M = N + 1, M = 27 (véi m6t s6 nguyén duong z nao do), PJi]
sasochol <i< N+ M —-1)

6. (27 diém) Méi céng ngudng c6 dung hai dau vao.

7.(28 diém) N, M < 5000

8. (11 diém) Khdéng c6 rang budc gi thém.
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Trinh chdm mau

Trinh chdm mau doc dau vao theo dinh dang sau:

e dongl: N M @

e dong2: P[0] P[1] ... PI[N +M —1]

e dong 3: A[0] A[1] ... A[M —1]

e dong4+k(0<k<Q@Q-—1):L Rcholancap nhatthtk

Trinh chdm mau in két qua cda ban theo dinh dang sau:

e dongl+ k(0 <k <Q — 1) giatritrd vé cia count_ways cho lan cap nhat thor k
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