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Thoi gian lam bai: 180 phaut

TONG QUAN DE THI

Tén bai Tén chuong trinh | Dt liéu dau vao | Két qua dau ra S6 diem
Bai 4. Phép nén do thi GRAPHZIP.* GRAPHZIP.INP GRAPHZIP.OUT 7 diem
Bai 5. Do thi boi chung nhé nhat | LCMGRAPH.* LCMGRAPH.INP | LCMGRAPH.OUT | 7 diem
Bai 6. Hang rao hoan hao ROBOT.* ROBOT.INP ROBOT.OUT 6 diem

Dau * dugc thay thé bdi py hoidc cpp ctia ngon ngit 1ap trinh tuong ting 1a Python va C++.
Bai 4. GRAPHZIP - Phépinén tddh thifi cic bai todn sau:

Cho mot do thi G gom n dinh va m canh hai chiéu. Cac dinh duge danh s6 tit 1 dén n, cdc canh dugc
danh s6 tit 1 dém m. Canh thi i ndi gitta hai dinh a; va b; va c6 trong s6 w;. Luu y rang, do thi G ¢6
thé 13 da dd thi (c6 canh ndi giita mot dinh véi chinh né, hodc c6 nhiéu hon hai canh ndi ciing mot ciap

dinh).

Gido su X vita phat minh ra mot phép toan dé nén do thi G bén trén nhu sau:

e Trudc hét, can t6 mau cho mdi dinh trong do thi G bang mot trong s6 cac mau tit 1 dén k (cic
dinh c6 thé c6 mau khac nhau).

e Sau d6, xay dung do thi G’ gom k dinh va m canh, trong d6 canh thit ¢ néi gitta hai dinh z va y va
6 trong s6 w; (v6i z va y lan lugt 14 mau cta hai dinh ctia a; va b;).

e DO thi G’ 1a két qua ctia phép nén do thi G.

Hién tai, did c6 mot sd dinh ctia dd thi G duge t6 mau. Cu thé, dinh i da duge to6 mau ¢; (néu ¢; > 0)
hoac chua duge t6 mau néu ¢; = 0. Gido su X dua ra dinh nghia vé cay khung nhé nhéat nhu sau:

e Cay khung ctia do thi 14 mot tap hop cac canh ciia do thi théa man tap canh nady khong chia chu
trinh va lien thong (tit mot dinh bat ki c6 thé di t6i bat ky dinh ndo khac theo ma chi ding cac

canh trén cay khung).

e Trong do thi c6 trong s6, cay khung nhoé nhat 1a cay khung cé tong trong sé cac canh trong cay
nhé nhat (gia tri tong nay duge goi la trong s6 ciia cay khung).

Yéu cau: Hay gitp gidgo su X t6 mau céc dinh con lai ciia do thi G sao cho trong s ctia cay khung nho
nhat ctia do thi G’ 1a nhd nhat c¢6 thé, hodc cho biét ring khong ton tai cach t6 mau dé do thi G c¢6

chita cay khung.

Dir liéu

e Dong dau tién gom s6 nguyén ¢t (1 <t < 10) la s6 lugng test case. Céc test case duge cach nhau
bang mot dong trong. Mbi test case diude mo ta nhu sau.
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e Dong dau tien gom ba s6 nguyen n, m, k (1 < n,m < 10, 1 < k < n) la s6 dinh, s6 canh ctia do
thi G, va s6 mau khac nhau c6 thé t6 cho timg dinh.

e Dong thit hai gom n s6 nguyén cq,ca, ..., ¢, (0 < ¢; < n) la mau duge t6 ban dau ctia dinh i (néu
¢; > 0) hodic cho biét dinh i chua duge to6 mau (néu ¢; = 0).

e Dong thit ¢ trong m dong tiép theo gom ba s6 nguyen a;, b;, w; (1 < az,b; < n, 1 < w; < 10°) mo
ta canh thi i ctia do thi G. Luu ¥ ring, do thi G c6 thé 1a da do thi.

Dit liéu vao dAm bao ring tong n clia cac test case khong vugt qua 3 x 10°, va tong m ciia cac test
case khong vugt qua 3 x 10°.
Két qua

V6i mbi test case, in ra mot sé nguyén duy nhét 1 trong s6 nhé nhét c6 thé ctia cay khung nhé nhat ctia
do thi G’ v6i cach t6 mau téi wu, hodc in ra —1 néu khong ton tai cach t6 mau dé do thi G’ ¢ chia cay
khung.

Rang budc

e C6 20% s6 diém théa man: n =2, m =1

20% s6 diém tiép theo théa man: ¢; = i

20% s6 diém tiép theo théa man: n < 6, m < 20

20% s6 diém tiép theo théa man: ¢; = 0

20% s6 diém con lai khong c6 rang buoc gi thém
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Luu y

Véi test case thit nhat, cac dinh déu da duge t6 mau tit trude. Cay khung nhoé nhat ciia do thi G7 gom

cac canh (1,3,8), (1,4,3), (2,4,2) véi tong trong s6 8 + 3 + 2 = 13.

Hinh vé minh hoa test case thit nhat. Bén trai 1a do thi G, bén phai la dd thi G.

Véi test case thi hai, dinh 3 14 dinh duy nhat chua dugce t6 mau.

e Néu to dinh 3 bang mau 1 thi cay khung nhé nhat ctia do thi G’ sé c¢6 trong s6 3.

e Néu to dinh 3 bang mau 2 thi cay khung nhé nhat ctia do thi G’ sé c¢6 trong s6 2.

o9 W
%* - _— -

Hinh vé minh hoa test case thi hai.

Véi test case thit ba, do thi G’ ¢6 3 dinh nhung chi ¢6 1 canh nén sé khong ton tai cay khung véi moi

cach t6 mau do thi G.

V6i test case thit tu, luu ¥ rang do thi G c6 thé la da do thi.
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Bai 5. D6 thi bdi chung nhé nhit

Phong 14 mot ngudi yéu thich cac bai toan lien quan dén do thi va s6 hoc. Mot ngay no, anh phat hién
ra mot bai toan thi vi trong khi 1am viéc véi mot mang s6 nguyén va mot do thi dac biet.

Tt mot mang aq,as,...,a,, Phong xay dung ra do thi vo huéng day dia G vé6i n dinh duge danh s
tit 1 dén n, trong do6 gitta hai dinh 7 v j (i < j) ¢6 mot canh vo huéng két noi ching véi trong s6 1a
LOM(A;, Apsr, ... Aj).

Nhdc lai, LCM(A4;, Aj+1,...,A;) la s6 nguyén duong nho nhat chia hét cho A;, Aitq,..., 4. Vi du
LCM(4,6) = 12 hay LCM(3, 7, 14) = 42.

Phong danh dau k& dinh khac nhau p1, po, ..., pr trén do thi G lam cic dinh ddc biét. Anh muén chon
mot s6 canh trong G sao cho mdi cap dinh ddc biet déu duge két néi v6i nhau. Hai dinh u va v dude xem
14 két ndi v6i nhau néu ton tai mot duong di (v = xg,x1, T2, ..., Tq = v) gitta hai dinh d6, sao cho véi
mdi cap dinh lien tiép (z;-1,7;) (1 <i < d) duge két ndi tryc tiép véi nhau bang mot canh da chon.

Vi ¢6 nhiéu cach chon, Phong mudn tong trong s clia cac canh da chon la nhé nhat.

Yéu cau: Ban hiy gitp Phong tim ra tong trong s6 nhé nhat do!
Dir liéu
e Dong dau tién chia hai s6 nguyén duong n, k (1 < k <n < 3-10%) lan lugt 14 s6 dinh ciia do thi
G va s6 dinh dac biét.
e Dong tiép theo chita n s6 nguyén ay,as,...,a, (1 < a; <3-10°) mo tid mang a.
e Dong cubi cling chita k s6 nguyén duong phan biét py,pa...,pr (1 < p; < n) mo ta day p — cac
dinh dic biét duge chon.
Két qua
e Dong dau tién chita mot s6 nguyen duy nhat ¢ (0 < ¢t < 10'®) 1a téng trong s6 nhé nhat trong
phuong an t6i wu.

e Dong thit hai chita mot s6 nguyen m (0 < m < 10%) mé ta s6 canh duge chon trong phuong an tbi
uu.

e m dong tiép theo mdi dong chiia hai s6 nguyén u, v (1 < w,v < n, u # v) Mo t4 mot canh duge
chon. Cac canh nay c6 thé xuat hien theo bat ky thit tu ndo, va mdi canh chi xuat hién t6i da mot
lan.

Néu c6 nhiéu hon mot phuong an t6i wu, in ra bat ky. C6 thé ching minh duge ring luon ton tai phuong
an t6i vu thoa man cac dieu kién & tréen.

Rang budc

e C6 30% sb test ting véi 30% s6 diém ciia bai c6 n < 6.

20% s6 test khac tng véi 20% s6 diém ciia bai c6 n < 200.

20% s6 test khac ting véi 20% s6 diém ciia bai c6 n < 2000.

15% s6 test khac ting véi 15% s6 diém ciia bai c6 a; < 16 v6i moi 1 < i < n.

15% s6 test con lai khong c6 rang budc gi them.
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Ngoai ra, véi mdi test, ban nhan dude 60% s6 diém ctlia test d6 néu ban cho biét chinh xac téng trong
s6 t6i thiéu ma khong cho biét phuong an chon canh dé dat dugc téng trong sé d6, hoic néu phuong an
ban dua ra khong hop le, khong khép véi tong trong so6 da tinh toan, hoac khong théa man diéu kien,...

Vi du

LCMGRAPH. INP LCMGRAPH.OUT
3 2 6
123 1
13 31
8 4 61
6 323110 3 15 4
6827 25
7 8
56
58

Luu y

O vi du thit nhét, ta c6 day a = (1,2,3), do d6 dd thi G ¢6 3 dinh véi cac canh ¢6 trong s6 1an lugt la:

e Canh (1,2) ¢6 trong s6 LCM(ay,as) = LCM(1,2) = 2.

e Canh (2,3) c¢6 trong s6 LCM(as, a3z) = LCM(2,3) = 6.

e Canh (1,3) c¢6 trong s6 LCM(ay, as,as) = LCM(1,2,3) = 6.

V6i cac dinh ddc biét 1a 1 va 3, dé két ndi chiing véi trong s6 nhd nhat, ta chon canh (1,3) véi tong trong
s6 1a 6. Day 1a cach c6 tong trong s6 nhé nhat. Ban c¢6 thé tham khéo hinh bén duéi, trong dé cac canh
nét lien biéu thi cac canh dugc chon trong phuong an téi wu, cac canh nét dit biéu thi canh khong duge

chon.

Minh hoa cho vi du th hai
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Bai 6. Hang rao hoan hao

Trude biic tudng cao ciia mot phong thi nghiém bi mat, c6 N cadm bién c6 kha ning nhan dién nhing ké
xam nhap. Biic tuong duge biéu dién biang mot doan thang [0, L], v cac cdm bién ban dau duge dit tai
mot s6 diém nim trén doan nay.

Mbi cdm bién c6 pham vi nhan dién r, vd pham vi ndy giéng nhau vdi tat cd cac cAm bién. N6i cach
khac, mot cdm bién tai vi tri p c6 thé nhan dién ké xam nhap trong khoang [p — r,p + 7]. Khodng nay
dugc goi 1a pham vi nhan dién ctia cAm bién.

Mot robot duy nhat c¢6 nhiém vu quan 1y bién gidi clia bitc tuong. Ban dau, robot duge dat tai dau bén
trai cia bitc tudng (nghia la diém 0) va khong mang theo cdm bién nao. Robot c¢6 thé di chuyén sang
trai hodc phai doc theo tuong, dong thai thao 1ip v cam theo cam bién. Robot chi cé thé thao hoac lip
cadm bién tai vi trf bat ky trong doan [0, L]. S6 lugng cdm bién ma robot c6 thé mang theo ciing lic 13
khong giéi han.

Néu hgp ctia tat ci cdc pham vi nhan dién ctia cdm bién bao phii hoan toan doan tudng [0, L], cac cAm
bién sé tao ra mot hang rao bao vé hoan hao. Robot phai ddi vi tri ciia cac cdm bién néu can thiét
dé dat dugc hang rao bao vé hoan héo, dong thai t6i thicu hoéa tong quing dudng di chuyén ciia robot.

Yéu cau: Hay viét chuong trinh tinh téng quang dudng di chuyén tdi thiéu ma robot phai thuc
hién dé tao ra hang rao béo vé hoan hio, dua trén do dai doan tudng [0, L], vi trf ban dau cia N cam
bién, va pham vi nhan dién » clia caAc cAm bién.

Rang bubc:
e 1< N < 1,000,000
o 1 <L <10
e 1 <7 <10
e C& L va r déu la s6 nguyen.
e Tit c4 cac vi trf ban dau clia cdm bién 1a s6 nguyén nam trong khoang [0, L].
e Vi tri ban dau ciia cac cdm bién dude cho theo thit tit khong gidm.
D liéu

Dong dau tién chia ba sé nguyen N, L, va r, lan lugt biéu dién s6 lugng cadm bién, chiéu dai ciia bitc
tuong, va pham vi nhan dién clia cAm bién.

Dong thit hai chita N s6 nguyén, biéu dién vi tri ban dau ctia cac cdm bién, duge cho theo thit tir khong
giam.

Két qua

Néu khong thé dat dugc hang rao bao vé hoan héo, in ra —1 trén dong dau tien.

Néu c6 thé dat dugc hang rao bao vé hoan héo, in ra téng quang dudng di chuyén tbi thiéu ma
robot phai thuc hién dé dat dugc. Gia tri nay luon 1a mot s6 nguyen.

Rang budc

e Subtask 1 (10% s6 diém): N < 10, L < 100, r < 10

e Subtask 2 (10% s6 diém): N < 30, L < 2000, r < 30
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e Subtask 3 (15% s6 diém): N < 500
e Subtask 4 (30% sb diém): N < 2500

e Subtask 5 (35% s6 diém): Khong c6 rang buoc bo sung.

Vi du
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