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Luu

y:
Tét cd cdc bai deu st dung nhap zudt chuan (STDIN/STDOUT)

Déi vdi Bai 1 va Bai 2, thi sinh chi nhan duge diém cia Subtask khi chuong trinh c¢é két qud chay
diing toan bo tdt cd cdc test trong Subtask do.

Trong Bai 1 va Bai 2, két qud cham mot s6 Subtask sé duge an di, thi sinh chi biét dugc két qud
cuoi cung cac Subtask nay khi cong bo két qud.

Bai 8 la mot bai toan dang Output Only, thi sinh duge cho trudc bo Input va chi phdi nop cac file
Output twong tdng dé danh gid diém. Két qud cé thé dugc cap nhat lai trong qud trinh thi.

Diém cia thi sinh duoc lam tron dén 2 chit s6 sau ddu phay;

Thi sinh khong dugc phép s dung cdc dinh hudng bién dich chuong trinh cé cic tit khod sau: pragma,
optimize, target, 03, Ofast, unroll-loops, avx, avx2, fma, omit-frame-pointer.
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Bai 1. Xay dung dudng cao tbc

Trong mot budi hoc vé quan 1y do thi, 16p ban An duge thay cho mot ban quy hoach gia tudng vé dudng
cao toc clia mot quoc gia c6 n tinh thanh duge danh s6 tit 1 t6i n va n— 1 dudng cao toc, trong d6 duong
cao toc thit i két ndi hai chiéu gitta hai tinh u; va v;. Gifta hai tinh bat ky luon dugde két noi lien thong
v6i nhau thong qua cac duong cao téc nay. Cac duong cao toc nay 1a tuyén huyét mach quan trong clia
cé dat nudc, nén dude xay vo cting kién cb va hoan toan khong thé bi pha hity béi thien tai.

DAt nudce gia tudng nay cling thuong xuyén gap dong dat, vi vay ho da tao ra mot phuong phap do lugng
do rung chén, véi thang do c6 gi tri tir 1 t6i 10°. Ngoai ra, gia st riing khi c6 dong dat, do rung chan &
moi diém trén mit dat cta toan lanh thd 14 nhu nhau.

Dé thuan tien cho viéc giao thong va giao thuong giita cac tinh v6i nhau, gitap tang sic bat cho nén kinh
té, Chinh pht gid tudng quyét dinh xay thém m dudng cao téc hai chiéu nita, trong dé6 duong thit j két
ndi tinh u; véi tinh vj. Céc tuyén dudng phu nay c6 sic chiu tai kém hon, nén kha nang chiu dung rung
chan cing kém hon: con dudng thit j sé chiu duge do rung chan toi da 1a wj.

Khi quén tri rti ro, ching ta luén phai tinh té6i nhiéu phuong a4n dy phong khac nhau. Vi du, viéc xay
nhitng tuyén duong huyét mach cic ky kién c6 khién cho dong dat du pha hiy di k trong s m tuyén
duong cao toc phuy, thi n — 1 tuyén duong huyét mach van c6 kha niang két noi giao thong clia toan
qudc, va m — k tuyén duong con lai sé chiu tdi mot phan cho nhitng tuyén dudng géc nay. Thém nita,
(n —1) + (m — k) con dudng con lai tuy la khong bi chin, nhung ma dong dat khién nhitng con dudng
dé bi niit vd cyuc bo, nén can phai 1an Iugt bao tri. Ma mdi khi bao tri thi xe khong duge Iitu thong trén
duong cao téc. Vi vay, néu c6 mot con duong trong giai doan bao tri, thi (n—1) + (m — k) — 1 con dudng
con lai van phai dam bao két noi giao thong gitta hai tinh thanh bat ky véi nhau.

Sau khi trinh bay xong van dé néu trén, thay gido dua ra yéu cau cho cac ban sinh vién 13 hay tinh do
chéng chiu ctia giao thong dat nuée nay. Do chong chiu 1a gia tri w 16n nhat, sao cho khi dong dat w do
x4y ra trén toan quobc, thi cho dit mot s6 dudng cao toc bi sap, nhitng dudng cao toc con lai van phai
dam bao két ndi duge hai tinh thanh bat ky véi nhau, ké ca trong truong hop c6 them tdi da mot con
dudng can phai bao tri.

Dé tao ra nhiéu bai tap cho cac ban vé nha luyén tap, thay quyét dinh cho cidc ban thém ¢ phién ban
quy hoach nita. Goi phién ban gbc (phién ban thit 0) 14 phién ban gom (n — 1) + m dudng cao tdc ban
dau; phién ban thit y duge tao bang cach thém vao phién ban thit y — 1 mot tuyén dudng cao téc phu
nita n6i gitta tinh u;, va tinh vy, v6i kha nang chong chiu dong dat t6i da w;, 6. Hay tinh do chong chiu
clia quoc gia nay ¢ mdi phién ban quy hoach trong s6 g + 1 phién ban.

D lidu

e Dong dau tién chita mot s6 nguyen n (1 < n < 15 x 10%) 14 s6 tinh thanh trong nudc.

e Dong thit i trong s6 n — 1 dong tiép theo chita hai s6 nguyen u; va v; (1 < ug,v; < n,u; # v;) thé
hién mot duong cao téc huyét mach ndi gitta hai thanh phd u; va v;. Dt lieu ddm bao ton tai mot
duong di gitta hai thanh phd bat k¥ ma chi diing nhitng cay cau nay.

e Dong tiép theo chita mot sé nguyen m (0 < m < 2 x 10°) 1 dudng cao téc da duge xay them.

e Dong thit j trong sé m dong tiép theo chita hai s6 nguyen u;, v; va w; (1 < wuj,v; < n,uj #v;,1 <
w; < 10%) thé hien mot tuyén duong cao toc phu da duge xay thém gitta hai thanh phd u; va v;
v6i khé nang chiu rung chan tdi da w; do.

e Dong tiép theo chita mot s6 nguyéen ¢ (0 < ¢ < 3 x 10°) 1a s6 phién ban quy hoach ma gidng vién
giao cho.
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e Dong thit y trong s6 g dong tiép theo chita ba s6 nguyén uy, Uy va, w (1< uy, vy <mn, u; # v;, 1<

wy, < 10%) thé hien mot tuyén dudng phu sé duge xay them giita hal thanh phd uy, va v, véi kha
nang chiu rung chan t6i da w do.

Két qua

e Inra ¢+ 1 dong, dong thit i (1 <i < ¢+ 1) chita mot s6 nguyen 1a do choéng chiu ciia quoc gia do
tai phién ban quy hoach thit s — 1. Néu vdi moi tran dong dat vdi stic manh khac nhau, ta luon tim
duge mot cay cau ma khi bdo tri thi cac tinh thanh con lai khong lién thong véi nhau, thi phién
ban quy hoach day khong c6 sitc chong chiu rii ro, khi d6 ta in ra —1.

Han che
e Subtask 1 (15% s6 diém): n < 500,m = 1,¢ = 0 v&A mdi tinh ké v6i khong qua 2 dusng cao toc
trong s6 n — 1 dudng cao téc thuoc ban quy hoach gia tudng.
e Subtask 2 (14% s6 diém): n,m < 500, ¢ = 0.
e Subtask 3

8% s6 diem): n,m,q < 500.

(
(

e Subtask 4 (9% s6 diém): n < 3000, m < 5000, q = 0.

e Subtask 5 (12% s6 diém): n < 8000, m < 7000, g < 9000.
(

e Subtask 6 (15% sb diém): ¢

e Subtask 7 (17% s6 diém): Méi tinh ké v6i khong qua 2 dudng cao toc trong s6 n — 1 dudng cao toc
thudc ban quy hoach gid tudng.

e Subtask 8 (10% s6 diém): Khong c6 rang buoc gi them.

Vi du
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Giai thich

Trong cac hinh vé dudi day, nhitng canh khong c6 trong sé thé hien nhimg con dudng khong thé bi pha
huy bdi thién tai. Con nhiing canh cé trong s6 thi trong s6 ctia né thé hien mic do chiu dung rung chan
cua con duong doé.

O test vi du dau tién, nude nay c6 do chéng chiu thien tai 1a 4. Ly do 1a vi khi ¢6 tran dong dat 4 do
xay ra, thi ca hai tuyén duong dugc xay mdi van tru vitng, du bdo tri cay cau ndo thi 4 con dudng con
lai van dam bédo giao thong cd nudc. Néu c6 tran dong dat 5 do thi dudng cao téc phu dau tien sé bi
danh hoéng; khi day 4 con duong con lai van ddm bao luu thong hang héa trong ca nude, nhung chiing ta
khong thé bao tri con duong nbi gitta hai tinh 1 va 2 ma khong cit dit lién lac giita tinh 2 v6i phan con
lai ctia ca nudc.

O test vi du 2, nuéc nay ban dau khong c6 kha nang chéng chiu rii ro thién tai: gia st ta bdo tri con
dudng ndi tir 3 téi 5, thanh phd 5 sé bi diit khoi hé thong giao thong ¢ phan con lai clia ci nude.

Néu them tuyén duong tit 2 t6i 5 v6i kha nang chiu dong dat t6i da 4 do, qubc gia sé ¢6 kha niang chong
chiu véi dong dat t6i da 3 do: dut pha vé tuyén duong phu thit 2 trong dau vao ban dau thi nhitng tuyén
duong con lai van c6 kha ning Iuu thong toan qudc ké ca khi c6 bao tri. Chi khi c6 dong dat tit 4 do trd
lén thi tuyén dudng phu thit nhat mdi bi sap noét, va con dudng mdéi xay & phuong an nay la khong du
dé dam bao lien thong toan thé n tinh.
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Bai 2. Nong trai

Lanh thd ctia quéc gia Alpha 13 mot hinh vudng cé kich thuéc méi canh 1a 2 x 109 don vi, dugc chia
thanh 4 x 10'® 6 tir 2 x 10° hang va 2 x 10° cot, mdi hang va cot déu co kich thude 1a 1 don vi. Cac
hang duge danh sb tir 1 t6i 2 x 109 tit dudi len trén, con céc cot ciing duge danh s6 tit 1 t6i 2 x 109 tur
trai sang phai. Hai 6 dat khac nhau bat ky dude goi 1a két néi v6i nhau néu ching chung mot canh hoac
chung mot dinh vé6i nhau.

Son c¢6 n quyén s6 dé nong nghiép, quyén thit ¢ tng v6i manh dat thit i c6 kich thude r; x ¢; v c6 dinh
trai dudi 1a (z;, ;). Do kha nang quan ly dat chua dude tot, mot s6 quyén s6 do c6 thé bi trimg 1ip céc
o dat len nhau. May mén la cac quyén so do ciia Son c6 thé cé tring lap & vai 6 dat, nhung khong c6
quyeén s6 dé cia ngudi nao khac tring lap lén cac 6 dat ctia Son.

Dé bio vé cac manh dat ciia minh, Son quyét dinh:

e Hai manh dat thit ¢ va thit j clia Son duge goi 1a két ndi v6i nhau, néu ton tai mot 6 & manh i va
mot 6 & manh j két néi v6i nhau.

e Nhitng manh dat doi mot két ndi véi nhau tao thanh mot trang trai. Moi trang trai sé trong mot
loai cay an trai khac nhau.

e Xay dung cac hang rao xung quanh cac trang trai ctia minh bang cach ghép cac tam hang rao co
chiéu dai 1m lién tiép nhau doc theo tat ci cdc canh nim giita cdc 6 thuoc cdc manh dat ctia Son
va cic 0 khong thudc sé hitu ciia Son. 0 day ta coi kich thudc cac hang rao la khong dang ké. Néu
c6 mot 6 cia manh dat nam & bién giéi quoc gia (tiic toa do hang hodic cot ¢ gia tri 1a 1 hoac
2 x 10%) thi Son van phai xay hang rao trén 6 nay.

Dé len du toan chi phi, Son muén biét:

e Trang trai ndo mua nhiéu tam hang rao nhat?

e Tong s6 tam hang rao can mua dé c6 thé rao toan bo cac trang trai 1a bao nhieu?
Ban hay gitp Son tra 18i cac cau hoi trén.
Di¥ lidu

e Dong dau tién chita mot s6 nguyen n (1 < n < 10%) 1a s6 quyén s6 ddé ma Son dang c6.

e Dong thit i trong s6 n dong tiép theo chita 4 s6 nguyen x;,vi, i, ¢; (1 < 4, 43,74, ¢; < 10) thé hien
vi tri va kich thuéc clia manh dat tht ¢ ¢ng véi s6 do thit .

Két qua

e In ra mot dong duy nhéat chita hai s6, lan lugt 1a s6 tam can diing dé rao trang trai can nhiéu hang
rao nhat, va téng s6 tAm hang rao can diing dé rao toan bo céc trang trai ciia Son.

Han che

e Subtask 1 (18% s6 diém): n, r;, c;, 24, y; < 500.

e Subtask 2 (16% s6 diém): r;, c;, x4, y; < 2000.
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Khong c6 ring buoc gi thém.

stdout

e Subtask 3 (15% s6 diém): n < 5000.
e Subtask 4 (17% sb diém): r; = ¢; = 1.
e Subtask 5 (20% s6 diém): min(r, ¢;) = 1.
e Subtask 6 (14% sb diém):
Vi du
stdin

6

7413

1122

8312

7123

3321

7231

18 32

Trong vi duy, ta c6 hai trang trai, trang trai dau tién bao gom manh dat thit 2 va manh dat thit 5, trang
trai thit hai bao gdm céc manh dat con lai. S6 hang rao st dung dé rao manh dat dau tien la 14, con s6
hang rao st dung dé rao manh dat thit hai la 18.
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Bai 3. Phan nhom

C6 n ban sinh vién trong Cau lac bo Khoa hoc (CLB), trong d6 c¢6 m ci@p ban bé quen nhau (theo thong
tin m&i thanh vien tiét 16). Hom nay, trong budi sinh hoat CLB dau tién, ban Hai - chii nhiem CLB
mudn thanh 1ap mot sé6 nhém, va phan chia cac ban lam viéc theo tiing nhém. Vi e sg ¢6 nhitng ban chua
quen sé khé lam viéc v6i nhau, Hai muén phan chia sao cho trong mdi nhém khong chita hai ban bat ki
khong quen nhau. Ngoai ra, Hai cling mudén dam bio mdi mot cap ban trong s6 m cap ban quen nhau
nay déu thudc vé it nhat mot nhom chung véi nhau. Vi nhitng yéu cau dic thit dé, c6 thé c6 nhitng ban
sinh vién thudc vao nhiéu nhém khac nhau. Cau hoéi dit ra & day 1a Hai can phai quan 1y it nhém nhat
c6 thé. Vay, nén phan nhém céc ban sinh vién nhu thé nao cho tdi wu?

Day 1a mot bai output-only (chi nop két qua dau ra). Hay cht § cac huéng dan duéi day.
Dir liéu
Thi sinh tai dau vao tai duong dan:

https://1lqdoj.edu.vn/media/uploads/olpbscpartition_PmmCALo.zip

Sau khi giai nén, ban c6 10 file dau vao duge dit tén 1a 1.inp, 2.inp, 3.1inp, ..., 9.inp, 10.inp, moi file
mo t4 mot test theo dinh dang sau:

e Dong dau chita hai s6 nguyén n, m (1 <n<1000,1 <m< %) Céac ban sinh vién duge danh
sO thit tw 1,2,3,...,n.

e Mdi dong trong s6 m dong tiép theo chita hai s6 nguyén u,v (1 < u,v < n), nghia la u,v 14 ban be
v6i nhau.
Két qua
V6i mbi file dau vao i.inp ban can nop file dau ra i.out tuong tng (vi du file dau vao 1a 7.inp thi file
dau ra l1a 7.out) theo dinh dang:
e Dong dau chita s6 k 1a s6 nhém dudc lap ra.

e Dong thit i trong s6 k dong tiép theo ghi ra s6 ¢; 1a s6 luong ban trong nhém 4, tiép theo sau 1a ¢;
s6 tuong ting 1a chi s6 clia cac ban sinh vién trong nhém nay.

e Output phai ddm bdo tong sé thanh vién trong cadc nhom khong qua 10 1an s6 cip ban be trong

Input tuong tng, nghia la Y ¢; < 10 x m.

M&i 1an nop bai ban c6 thé nop mot hoac nhiéu file dau ra, ban can nén cac file dau ra nay lai thanh
submission.zip dé nop. O muc chon ngodn ngi ctia trang ndp bai, chon "Output".

Vi du
Dit 1idu Két qua
45 2
12 3234
43 3123
13
32
2 4
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Han che

D6i v6i mdi test ban sé nhan duge 0 diém néu dua ra output khong hgp 1é, ngudce lai ban sé nhan duge
nhu sau: goi k* 1a s6 nhém trong 10i giai ctia ban giam khao va k 1a s6 nhém trong 16i giai ctia ban, diém

E\?
in (10,10 x [ —
mm( , X(k))

ban nhan dugc cho moi test sé 1a:
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