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Stations (stations)

Mang truc Internet cGa Singapore (SIB) bao gdm n tram, dwgc danh chi sé6 tv 0 dén n — 1. C6
n — 1 dwdng truyén di liéu hai chiéu danh sb tv 0 dén n — 2. M&i duwdng truyén két ndi hai tram
phan biét. Hai tram ndi v&i nhau b&i mét dwdng truyén dwoc goi la tram ké nhau.

Mot dwérng di tir tram  dén tram y la mét day céc tram phéan biét ag, a1, - - -, ap, théa mén ap = ,
a, = y, va mdi cap hai tram lién tiép trén dwong di la ké nhau. Cé dung mét dwong di t tram  bét
ky dén tram y béat ky khac.

Mbi tram x bt ky c6 thé tao ra mét gai tin (chiva di liéu) va gl né tdi tram y bat ky khac, dwoc goi
la tram dich. Gai tin nay phai dwoc dinh tuyén trén dwdng di duy nhéat tiv  dén y nhw sau. Xét tram
z la tram dang gilr mét gai tin, tram y |a tram dich (z # y). Trong trwdng hop nay, tram z sé thuc
hién:

1. thwc thi ham dinh tuyén dé xac dinh tram ké ctia tram z nam trén dwong di duy nhéat tlr z dén
Y, va
2. chuyén tiép gai tin cho tram ké nay.

Tuy nhién, cac tram cé bd nhé gidi han va khong thé lwu trir toan bd danh sach cac duong truyén
cla SIB dé st dung trong ham dinh tuyén.

Nhiém vu cta ban 13 1&n ké& hoach dinh tuyén cho SIB, bao gém 2 ham.

e Ham th& nhat nhan vao gia tri n, danh sach cac dwdng truyén dir liéu ctia SIB va mot sb
nguyén k > n — 1. Ham s& gan nhan méi tram la mot s6 nguyén duy nhét trong khoang tir 0
dén k, bao gdm ca hai dau mut.

e Ham th& hai la ham dinh tuyén, dung dé trién khai tai tAt cd cac tram sau khi da dwoc gan
nh&n. Ham nay chi nhan cac dir liéu d4u vao sau:

o s, nhan cua tram dang gil gai tin,
o t, nhan cla tram dich (t # s),
o ¢, danh sach nhan cua tat ca cac tram ké v&i tram ¢é nhan s.

Ham trd vé nhan cua tram ké& v&i tram cé nhan s ma gai tin can dwoc chuyén tiép téi.

Trong moét subtask, diém ctia bai lam ctia ban phu thudc vao gia tri I&n nhat clia cac nhan dwoc gan
cho mét tram bét ky (néi chung, cang nhd cang tét).

Chi tiét cai dat

Ban can cai dat cac ham sau:
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int[] label (int n, int k, int[] u, int[] V)

n: s6 tram trong SIB.

k: gia tri nhan 1&n nhét c6 thé s dung.

e u va v: cac mang kich thwéc n — 1 mé ta cac dudng truyén. Vi mbi i (0 <7 < n — 2),
dwéng truyén 4 ndi hai tram co chi sb u[i] va vli].

Ham can trd vé mot mang L véi kich thwéc n. V&i méi i (0 < ¢ < n — 1), L[¢] 1a nhan dwoc
gan cho tram c6 chi sb 7. Tt ca cac phan ti thudc L phai ddi mot khac nhau va nam trong
khoang tir 0 dén k, bao gébm ca hai dau mut.

int find next station(int s, int t, int[] c)

e s:nhan cua tram dang gilr goi tin.

¢ t: nhan cla tram dich cua géi tin.

e ¢: mdt mang chira danh sach cac nhan cda cac tram ké véi tram c6 nhan s. Mang ¢ dwoc sap
xép theo th& tw tang dan.

e Ham can trd vé nhan ctia mot tram ké v&i tram cé nhan s ma gai tin cAn dwoc chuyén tiép toi.

M@i test chira mot hodc nhiéu kich ban khac nhau (nghia la cac mé ta ciu truc SIB khac nhau). Véi
test chira 7 kich ban, mét chwong trinh goi cac ham trén duoc thue thi dang hai lan nhw sau.

Trong lan chay dau tién:

e ham label dwoc goi r lan,
e cac nhan trd vé duoc lwu triv trong hé thdng chdm, va
e ham find next station khdng dwoc goi.

Trong lan chay th hai:

e ham find next station co6 thé dwgc goi nhiéu Ian. Trong méi I&i goi, mét kich ban bat ky
duwoc lwa chon, va trong kich ban dé, nhan dwoc trd vé bdi 16 goi ham label dwoc sl dung
lam di¥ liéu vao cho ham find next station.

e ham label khong dwoc goi.

Lwu y rang, moi théng tin dwoc lwu trir trong cac bién tinh (static) hay toan cuc (global) trong 1an goi
dau tién sé khong st dung dwoc trong ham find next station.

Vi du
Xét I1&i goi ham sau:
label(5, lO, [O, 1, 1, 2]/ [l/ 2/ 3! 4])

Co tong cong 5 tram, va 4 dwéng truyén ndi cac cap tram co chi sb (0,1), (1,2), (1,3) va (2,4).
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Cac nhan c6 thé la cac sb nguyén trong khoang tir 0 dén k = 10.

Pé dwa ra cach gan nhan sau:

Chisé Nhan
0 6
1 2
2 9
3 3
4 7

ham label can trd vé [6, 2, 9, 3, 7]. Cac sbé trong anh sau thé hién cac chi s (anh trai) va cac gia
tri nhan dwgc gan (anh phai).

J | =G

Gia st cac nhan da gan nhuw trén va xét 1&i goi ham sau:
find next station(9, 6, [2, 7])

Diéu nay c6 nghia la tram dang gi géi tin c6 nhan 9, va tram dich c6 nhan 6. Nhan cla cac tram
trén duwong dén tram dich 1a [9, 2, 6]. Vi vay, ham can tra vé gia tri 2, 1a nhan cla tram ma goi tin
can duwoc chuyén tiép tdi (tram nay cé chi sb la 1).

Xét mot 1&i goi ham khac:
find next station(2, 3, [3, 6, 9])

Ham céan trd vé gia tri 3, vi tram dich v&i nhan 3 |a tram ké véi tram ¢6 nhan 2, vay nén cé thé
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chuyén tryc tiép goi tin t¢i tram dich.
Rang bubc

e 1 <r <10

Vé&i mbi 161 goi ham label:

[i],v[i]] <n—1(voimoi0 <i<n-—2)
V&i méi 1&i goi ham find next station, d liéu vao dwgc chon bat ky tlr cac 1an goi ham label

trwdc d6. Dya trén cac nhan da dwoc gan thi:

e svatlanhan cua hai tram khac nhau.
e cla day cac nhan cla tAt ca cac tram ké vé&i tram cé nhan s, theo thir tw ting dan.

V&i mbi test, tbng do dai clia cac mang ¢ dugc truyén vao ham find next station khéng vuwot
qua 100 000 cho t4t ca cac kich ban gop lai.

Subtask

5 diém) k = 1000, khéng tram nao c6 nhiéu hon 2 tram ké.

8 diém) k = 1000, dwerng truyén 4 ndi tram ¢ + 1 va L%J

1. (
2. (
3. (16 diém) k = 1 000 000, chi cé nhiéu nhat mét tram cé nhiéu hon 2 tram ké.
4. (10 diém)n < 8, k = 10°

5. (61 diém) k = 10°

Trong subtask 5, ban c6 thé nhan dwoc diém thanh phan. Goi m la gia tri Ién nhat ctia cac nhan
duworc trd vé bdi ham label trong tat ca cac kich ban. Biém clia ban cho subtask nay duoc tinh dwa
trén bang sau:

Gia tri nhan I&n nhéat Diém
m > 10° 0
2000 < m < 10° 50 - logg 4 (12)
1000 < m < 2000 50
m < 1000 61

Trinh chdm mau

Trinh chdm mau doc di¥ liéu vao theo dinh dang sau:
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dong 1: r

r nhém dong tiép theo, mdi nhdm mé ta mot kich ban. Pinh dang ctia méi nhém nhw sau:

dongl: n k

dong2+i (0 <i<n-—2) uli] v

dong 1 + n: g:s6lan goi ham find next station.

dong 2+n+j (0<j<q—1): z[j] y[j] w[j]: chi sé cia cac tram trong I&i goi ham
find next station thtr j. Tram z[j] dang gitr gdi tin, tram y[4] la tram dich, va tram w|j]
la tram ma gai tin can dwoc chuyén tiép dén.

Trinh chdm méu in két qua theo dinh dang sau:

dongl: m

r nhém dong tiép theo mé ta cac kich ban twong rng trong di¥ liéu vao. Dinh dang ciia méi nhém
dong nhw sau:

dong 1+ 7 (0 < j < q—1): chi sé cia tram cé nhan dugc trd vé bdi 161 goi ham
find next station th® j trong kich ban nay.

Lwu y rang, trong mdi lan chay, trinh chdm mau goi cd ham label va ham find next station.
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