35™ INTERNATIONAL overtaking
OLYMPIAD IN INFORMATICS 101 2023 Day 2 Tasks
SZEGED-HUNGARY - 2023 Vietnamese (VNM)

Overtaking

C6 mot con dudng mot lan, mot chiéu tir san bay Budapest dén khach san Forras. Con dudong dai L

km.

Trong su kién IOI 2023, N + 1 xe buyt di qua con dudng nay. Cac xe buyt dugc danh s6 tir 0 dén
N. Theo ké hoach xe buyt ¢ (0 <14 < N) rdi san bay vao gidy th&r T[] cda sy kién va c6 thé di
chuyén 1 km trong W i| gidy. Xe buyt N la xe buyt du phong cé thé di chuyén 1 km trong X gidy.
Thai diém Y la thoi diém xe buyt du phong roi san bay va né chua dugce xac dinh.

N6i chung khéng dugc phép vugt trén dudng, nhung cac xe buyt dugc phép vugot nhau tai tram
phan loai. C6 M tram phan loai (M > 1), dugc danh s6 tor 0 dén M — 1, nam & cac vi tri khac
nhau trén dudng. Tram phan loai j (0 < j < M) & vi tri S[j] km tinh tU san bay doc theo con
dudng. Cac tram phan loai dugc sap xép theo khodng cach téng dan tinh tir sén bay, nghia la
S[j] < S[j +1] chombi 0 < j < M — 2. Tram phan loai dau tién la san bay va tram cudi cung la
khach san, nghia la S[0] =0va S[M — 1] = L.

M&i chiéc xe buyt di chuyén vai téc dé téi da trir khi né dudi kip mot chiéc xe buyt chdm hon dang
di chuyén phia trudc trén dudng, trong trudng hgp dé, ching sé bi don lai va budc phai di chuyén
VGi tdc dd clia chiéc xe buyt chdm hon cho dén khi chiing dén tram phan loai tiép theo. O d6, xe

buyt nhanh hon sé& vugt qua xe buyt cham hon.

Cu thé, vdimbiiva jsaocho0 <i < Nva0 < j < M, thdidiém ¢, ; (tinh bang gidy) khi xe buyt
dén tram phan loai j dugc xac dinh nhu sau. Pat t;o = T'[i] cho m6i 0 < i < N, va dattno =Y.
V&imoéijmal<j < M:

* Xac dinh thai diém du kién dén (tinh bang gidy) cla xe buyt ¢ tai tram phan loai 7, ki hiéu la
e j, la thoi diém xe buyt ¢ s& dén tram phan loai j néu né chay véi téc do téi da ké tir thai
diém dén tram phén loai j — 1. Ttrc |3, dat

° €, =11 —l—W[’L] . (S[j] — S[] — 1]) chomdéi0 <i < N, va
o en; =tnj-1+X-(S[j]—S[—1)).

e Xe buyt 7 dén tram phan loai j tai th&i diém Idn nhdt trong cac thoi diém dy ki€n dén cla xe
buyt ¢ va cila moi xe buyt khac d& dén tram j — 1 sém hon xe buyt . Cu thé, dat ¢; ; la gia tri
I6n nhatctae; j vamoiey; ma0 <k < Nvatg;—1 <tij1.

Ban t6 chirc IOI muén Ién lich cho xe buyt dy phong (xe buyt V). Nhiém vu cla ban la tra 161 Q cau
hdi chia ban t6 chirc, c6 dang sau: Cho thdi diém Y (tinh bang gidy) khi xe buyt du phong rdi san

bay thi xe s& dén khach san vao thoi diém nao?
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Chi tiét cai dat

Ban can cai dat cdc ham sau:

void init(int L, int N,

L: chiéu dai clia con dudng.

int64[] T,

int[] W,

N: s0 lugng xe buyt khéng phai xe du phong.

int X,

int M, int[] S)

e T: mét mang kich thudc N mo ta thai diém ma cac xe buyt (khdng phai xe dy phong) roi

khoi san bay theo ké hoach.
W: mang kich thudc N mé ta téc do toi da clia cac xe buyt (khéng phai xe dy phong).
X: thoi gian dé xe buyt du phong di dugc 1 km.

M: s6 tram phan loai.

S: mang kich thudc M mo6 ta khoang cach vi tri cac tram phén loai tinh tir san bay.

e Ham nay dugc goi ding mot lan cho méi test, trudc bat ki 131 goi ndo dén arrival_time.

int64 arrival_time(int64 Y)

* Y:thai diém xe buyt du phong (xe buyt V) khai hanh tir san bay.

e Ham nay sé tra vé thoi diém xe buyt dy phong dén khach san.

e Ham nay dugc goi dang @ lan.

Vidu

Xét day cac |0i goi sau:

init(6, 4, [20, 10, 40, 0],

[5, 20, 20, 30],

10, 4,

[0, 1, 3, 6])

Bd qua xe buyt 4 (chua dugc 1én lich), bdng sau day cho biét thai diém dén du kién va thuc té cda

cac xe buyt khdng phai xe du phong tai moi tram phan loai:

1 tio
0 20
1 10
2 40
3 0

€1
25
30
60
30

ti1
30
30
60

30

€2
40
70
100
90

t;2
40
70
100

90

€3
55
130
160
180

tis
55

130
180

180

Thoi diém dén tram 0 la thoi diém xe buyt roi san bay theo ké hoach. Nghia 13, t;o = T'[i] véi

0<:<3.

Thoi diém du kién va thuc té cla cac xe dén tram phan loai 1 dugc tinh nhu sau:
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e Thoi diém du kién dén tram 1:

o Xe buyt0: ey = too + W][0]- (S[1] — S[0]) =20 +5-1 = 25.
o Xebuytliej1 =tip+ W[l] . (5[1] — S[O]) =10+20-1 = 30.
o Xebuyt2:ey1 =t20+ W[2]-(S[1] — S[0]) =40 +20-1 = 60.
o Xebuyt3:es; =t30+ W[3]-(S[1] —S[0]) =0+30-1=30.

e Thoi diém dén tram 1:
o Xe buyt 1va 3 dén tram 0 sém hon xe buyt 0, nén ¢p; = max([eg1,€1,1,€3,1]) = 30.
o Xe buyt 3 dén tram 0 sdm hon xe buyt 1, nén ¢; 1 = max([e1,1,e3,1]) = 30.
o Xe buyt 0, xe buyt 1 va xe buyt 3 dén tram phan loai 0 s6m hon xe buyt 2, vi vay
to1 = maX([eo’1,61,1,6271, 63’1]) = 60.
o Khoéng c6 xe buyt nao dén tram 0 sém hon xe buyt 3, nén ¢3 ;1 = max([es,1]) = 30.

arrival_time(0)

Xe buyt 4 mat 10 gidy dé di hét 1 km va rdi san bay vao gidy thir 0. Trong trudng hgp nay, bang sau
day hién thi thdi di€ém dén cdia méi xe buyt. Thay déi duy nhét lién quan dén thai diém dén dy kién
va thurc té clia xe buyt (khéng phai xe dy phong) dugc gach chan.

{ tipo €1  til €2 ;2 €3 i3

0 20 25 30 40 40 55 60
1 10 30 30 70 70 130 130

2 40 60 60 100 100 160 180
3 0 30 30 90 90 180 180
4 0 10 10 30 30 60 60

Chung ta thdy rang xe buyt 4 dén khach san & gidy th 60. Vi vay, ham sé tra vé 60.

arrival_time(50)
Xe buyt 4 dugc 1én ké hoach roi san bay vao gidy th 50. Trong trudng hgp nay, khdng cé su thay

déi vé thoi diém dén cla cac xe buyt (khéng phai xe du phong) so vdi bang ban dau. Thoi diém dén
dugc thé hién trong bang sau.
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€3
55
130
160
180
120

ti3
95
130
180
180
130

Xe buyt 4 vugt qua xe buyt 2 cham hon tai tram phan loai 1 khi chiing dén cung ldc. Tiép theo, xe

buyt 4 dugc don lai vdi xe buyt 3 gitra tram 1 va tram 2, khién xe buyt 4 dén tram 2 & gidy thir 90

thay vi gidy th(r 80. Sau khi rgi tram 2, xe buyt 4 don lai v&i xe buyt 1 cho dén khi chiing dén khach
san. Xe buyt 4 dén khach san & gidy thr 130. Vi vay, ham sé tra vé 130.

Chung ta c6 thé vé& doé thj thoi gian cdia méi xe buyt phai di cho mdi khoang cach tinh tir san bay.

Truc x clia d6 thi biéu thi khodng cach tlr san bay (tinh bang km) va truc y cGa dé thi biéu thi thoi

diém (tinh bang gidy). Cac dudng nét dirt doc danh dau vi tri cac tram phan loai. Cac dudng lién

nét khac nhau (kém theo cac chi s6 xe buyt) thé hién bén xe buyt (khéng phai xe dy phong). Budng

mau den chdm thé hién cho xe buyt dy phong.

arrival_time(0)
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1 <N <1000
0 <Ti] <10' (véimbii ma0 <i < N)
1 <WI[i] <10° (v6i mdii ma0 <i < N)
1<X<10°

2 <M <1000
0=S0]<S1]<---<SM-1]=L
1<Q<10°

0<Y <108

Cac subtask

1.(9diem) N =1,Q <1000

2.(10 diém) M = 2,Q < 1000

3.(20 diém) N, M, Q < 100

4. (26 diém) @ < 5000

5. (35 diém) Khéng c6 rang budc nao thém.

Trinh chdm mau

Trinh chdm mau doc di¥ liéu vao theo dinh dang sau:

e dongl:LN X M Q

dong 2: T[0] T[1] ... T[N —1]

dong 3: W0l W[1] ... W|N —1]

dong 4: S[0] S[1] ... S[M —1]
dong5+ k(0 <k < Q):Y chocauhdik

Trinh chdm mau ghi cau trd 1&i cda ban theo dinh dang sau:

e dongl+ k(0 <k<Q):gidtritravé ciaarrival_time cho cau hoik
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