(A\'- 'V'AT% International Olympiad in Informatics 2015
26th July - 2nd August 2015
N Almaty, Kazakhstan
20 1 Day 2 towns
CKAZAKHSTAN ] y Language: en-VNM

Towns

O Kazakhstan c6 N thi trdn nhé dugc danh sé tir 0 dén N — 1. Ngoaira con c6 mot sé hrong chura
xac dinh cac thanh phd 16n. Cac thi tran nho va céc thanh phd 16m s€ dugc goi chung 1a cac do thi.

Tat ca cac do thi cua Kazakhtan dugc két ndi boi mot mang don cac duong cao téc hai chiéu. Mdi
dudng cao toc ndi hai d6 thi khac nhau va mdi cip d6 thi duoc ndi truc tiép v6i nhau boi nhiéu nhat 1
mdt dudng cao toe. Vi mdi cip do thi @ va b co duy nhit mot dudong di ma theo d6 ¢ thé di chuyén
tir @ dén b st dung cac duong cao tée sao cho khong co dudng cao tée nao duoc sir dung qua mot
lan,

Biét ring mdi thi tran nho duoc ndi truc tiép véi mot d6 thi khac va mdi thanh phé Ion duge ndi truc

tiép voiba d6 thi hodc nhiéu hon.

Hinh dudi ddy mo ta mot mang gdm 11 thi tran nho va 7 thanh phé 1on. Céc thi trdn nhé dugce khoanh
bdi vong tron va danh nhan bdi s6 nguyén, cac thanh pho 16n dugc khoanh béi hinh vudng va danh
nhan badi chir cai.
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M&i duong cao toc ¢ do dai 1a mot s6 nguyén duong. Khoang cach gitra hai do thi la téng nho nhit
cac dg dai cua cac duong cao toc can diqua dé tir 46 thi nay dén dugce do thi kia.

V&i mdi thanh phd 16n C ta c6 thé do khoang cach 7(C) dén thi trin & xa thanh phd 1on niy nht.
Thanh phé C duoc goi 1 hub néu khoang cach r(C) 1a nho nhat trong sd tat ca cac thanh phd.
Khoang cach giira hub va thi trin & xa n6 nhét s& dugc ky hiéu boi R. Nhu vdy, R 1a s6 nho nhat
trong tat ca cac gia tri 7(C).

Trong vi du néu trén thi trdn nho & xa thanh phé a nhit Ia thi trin 8, va khoang cach giita chung I
r(a) =1+ 4+ 12 = 17. Déi v6i thanh phd g ching ta c6 r(g) = 17. (Mot trong s6 céc thi tran
nh6 & cach xa thanh phd g nhét 14 thi trdn 6.) C6 duy nhit mot hub trong vi du & trén, d6 14 thanh phd
£, v6ir(f) = 16. Do @6, trong vi du & trén R bing 16.
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Viée loai bo mot hub s& chia mang ra thanh mot S(A’)’thé‘lnh phan li€n thong. Mot hub duoc goi la cdn
bang néu mdi thanh phan lién thong chira nhiéu nhat | N /2] thi tran nho. (Nhin manh 1a ching ta
khong dém s6 hugng thanh phé 1én.) Chu y rang ky hiéu | ] 1a s6 nguyén 16n nhit khéng vuot qué .

Trong vi du ctia chung ta, thanh phd f 1a hub. Néu loai bo thanh phd f, mang s& phan ra thanh bén
thanh phan lién thong. Bon thanh phan lién thong nay bao gbm cac tap thi tran sau day: {0, 1, 10}, {
2,3},1{4,5,6,7},va {8 9. Khong mot thianh phan nao trong s6 nay c6 nhiéu hon |11/2| = 5 thi
tran nho, do d6 thanh phd f 13 mot hub cén bang.

Nhiém vu

Thoat tién, thong tin duy nhét vé mang cac do thi va cac duong cao tbc ma ban duoc biét chi 1a sb
hwong céc thi tran nho IN. Ban khong biét s6 hrong cac thanh phd 16n. Ban ciing khong dugc biét gi vé
bd tri cua cac duodng cao tbc trong dat nuGe. Ban chi co thé nhan duoc thong tin maéi béng viéc dua
ra céc truy van ddi v6i khoang cach giita cac cip hai thi trin nho.

Nhi€ém vu ctia ban 1a hay xac dinh:
m Trong tat ca cac subtask: khoang cach R.
m Trong céc subtask tir 3 dén 6: c6 hay ching hub can bang trong mang.

Ban can cai dit ham hubDistance. Chuong trinh chdm s& chidm véi nhiéu test & mdi lan chay. Sb
legng test & mdi lan chay Ia khong qué 40. V&i mdi test chuong trinh chdm s& goi ham hubDistance
cua ban ding mot lan. Hay dam bao 1a ham cua ban phai khéi tao tat ca cac bién can thi€t moi khi nd
dugc goi.

®m hubDistance (N, sub)
m N sb lugng thi tran nho.
m sub: chi sé cua subtask (duoc giai thich trong muc Subtasks).
m Néu sub [a 1 hodc 2, ham can tra lai hodc 1a R hoic a —R

» Néu sub 16n hon 2, néu ton tai hub can béng thi ham phai tra lai R, néu trai lai ham phai
tra lai — R.

Ham hubDistance cua ban c6 thé thu duoc thong tin vé mang cac dudng cao tdc bang cach goi
hiam getDistance (i, j) clia chuong trinh chAm. Ham nay s& tra lai khoang cach giita hai thi trdn
nho ¢ va j. Chi  1a néu 2 va j Ia bang nhau, ham sé& tra lai 0. Ngoai ra, ham ciing tra lai 0 khi cac d6i
s6 Ia khong ding dan.

Subtasks

Trong mi test:
m N nam trong khoang giira 6 va 110 ké ca hai dau mut.

m Khoang cach giita hai thi tran bt ky [a ndm trong khoang giita 1 va 1,000,000 ké ca hai dau
mut.

C6 han ché d6i voi s6 lugng truy van ma chuong trinh ctia ban co thé doi hoi. Cac han ché nay 1a phu
thugc vao timg subtask, va dugc chira trong bang dudi day. Néu chuo’ng trinh cda ban thuc hién vugt
qua han ché vé s truy van, chuong trinh s& bi ngit va s& duoc coi la dua ra 151 giai khong dung dan.
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subtask | diém | 5° lll’()’f{lg truy tim h;lIb can rang budc bd sung
van bang
1 13 | MY NO khong c6
2 12|12 NO khong co
3 130 | X YES khong c6
4 10 i % YVES $?l thanh pho 16n dugc noi véi diing ba d6
13 5N YES khong co
6 39 | 4 YES khong co

Chayla [z] ky hiéu s6 nguyén nho nhat con 16n hon hoic bang .
Chuwong tinh cham méu

Chi1 ¥ 13 chi s ctia subtask 13 mot phan cua dit lidu vao. Chuong trinh chAim mau s& thay d6i hanh vi
cua minh dua vao chi so cua subtask.

Chuong trinh chdm mau doc dit liéu vao tr file towns. in theo khuén dang sau:
m dong 1: chi sb ctia subtask va s6 luong test.
m dong 2: N1, s6 luong cac thi trdn nho trong test dau tién.

m N; dong tiép theo: SO thir j (1 < j < Np) trong dong thir 4 (1 < 4 < N;) Ia khoang cach
gitta hai thi trinnho 4 — 1 va j — 1.

m Tiép dén I cac test tiép theo. Ching duoc cho theo khuon dang gidng nhur test dau tién.

V&i moi test, chuong trinh chdm s& inra gia tri trd lai bdi hubDistance va sb luong lan goi trén hai
dong riéng bict.

File di liéu vao tuong ung vdi vidu & trén la:

11

11

0 17 18 20 17 12 20 16 23 20 11
17 0 23 25 22 17 25 21 28 25 16
18 23 0 12 21 16 24 20 27 24 17
20 25 12 0 23 18 26 22 29 26 19
17 22 21 23 0 9 21 17 26 23 16

12 17 16 18 9 0 16 12 21 18 11

20 25 24 26 21 16 0 10 29 26 19
16 21 20 22 17 12 10 0 25 22 15
23 28 27 29 26 21 29 25 0 21 22
20 25 24 26 23 18 26 22 21 0 19
11 16 17 19 16 11 19 15 22 19 0

Khuon dang nay Ia khac so v&i ddc ta danh sach cac duong cao toc. Chi ¥ i ban dugc phép bién doi
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cac chuong trinh cham mau dé chiing c6 thé lam viéc véi khuodn dang dir liéu vao khac nhau.
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