CLB LAP TRINH VIBEKODE CUP LAN I

NGUYEN BiNH KHIEM CHUYEN TIN - ALL STAR
DE CHINH THUC o Mén: TIN HOQC —
(Dé thi 6|4 trang, 03 bai) Thoi gian: 180 phuat (khong ké thoi gian giao de)

Ngay thi thtt nhat: 16/6/2026

TONG QUAN DE THI

Tiéu dé File nop File d@ lieu File két qua Thoi gian|B6 nhé
Bai 1 |Robot lay hang PICKBOT.* |PICKBOT.INP PICKBOT.OUT 1 giay 1024 MB
Bai 2 |Nhip tbi gian RHYTHM. * RHYTHM. INP RHYTHM. OUT 1 giay 1024 MB
Bai 3 |Tuodng lia FIREWALL.* |FIREWALL.INP FIREWALL.QUT 1 giay 1024 MB

e Dau * dugc thay thé bdi PAS hodc CPP hoiic PY tuong ting véi ngon ngit lap trinh Pascal,
C++ hoac Python.

e MB&i bai bao gdm nhiéu subtask, mdi subtask gdm nhiéu test don. Diém ctia thi sinh dugc
tinh theo tiing test don.

e Thi sinh khong dugc phép st dung cic dinh huéng bién dich chuong trinh c6 cac
tit khoéa sau: pragma, optimize, target, 03, Ofast, unroll-loops, avx, avx2, fma,
omit-frame-pointer.

e Bai lam ciia thi sinh sé dudc cham diém trén may cham c6 CPU tuong duong véi Intel
Core i5-12400F. Thi sinh sit dung thong tin may chdm dé tham khao va danh gia thoi
gian chay dap tng yéu cau deé bai.

Hay lap trinh gidi cdac bai toan sau:

Bai 1. Robot liy hang (7,0 diém)

Vuong qubc VibeKode thuong xuyén t6 chiic cac 16p hoc, cuodc thi va trai he 1ap trinh. Dé chuan
bi thiét bi cho nhitng hoat dong nay, vuong quoc van hanh mot kho ty dong gom K ngin hang
duge xép thanh mot hang, danh s6 tit 1 dén K.

Hai robot lay hang hoat dong trén hai dudng ray song song chay doc theo day ngan. C4 hai
robot déu c6 thé tiép can moi ngin va khong can trd nhau. Ban dau, robot thit nhat & vi tri .S,
robot thit hai & vi tri T'.

Heé théng dong goi tiép nhan N don hang theo thit ty. Don hang thit ¢ yéu cau lay mot thiét bi
tai ngan P;. Nhiéu don hang c6 thé yeu cau thiét bi tai cing mot ngan. Do cac thiing hang duge
dua len day chuyén theo thit tu c¢d dinh, cdc don phai duge xi 1y lan Iugt tit 1 dén N, khong
duge ddi tha tu.

Dé xit Iy mot don hang, ngudi quan 1y kho chon ding mot trong hai robot:

e Robot dugc chon di chuyén tir vi trf hién tai dén ngan can lay hang.

e Chi phi bing s6 don vi khoang céch robot di chuyén.

e Sau khi lay hang, robot ding lai tai ngan do.

e Robot con lai gitt nguyén vi tri.
Khoéang céch gitta hai ngan u va v bang |u — v|. Néu robot da ding tai ngan duge yéu cau thi
chi phi di chuyén bing 0. Hai robot c6 thé dong thoi ding & ciing mot vi tri trén hai dudng ray
tuong tng.
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Dé giam chi phi van hanh kho, Diic vua mong muén phan cong cac don hang cho hai robot sao
cho tong quing dudng di chuyén 14 nhoé nhat. Hay gitp Ditc vua tim gia tri nhd nhéat do.

D1t liéu vao: Vao tit file van ban PICKBOT.INP gom:

e Dong dau tién chia hai s6 nguyen N, K (1 < N, K < 2-10°), lan lugt 14 s6 don hang va
s6 ngan hang.

e Dong thit hai chita hai s6 nguyén S, T (1 < S,T < K), la vi tri ban dau ctia hai robot.

e Dong thit ba chita N s6 nguyen Pi, P, ..., Py (1 < P, < K), trong d6 P; 1a ngén can lay
thiét bi ctia don hang thi 7.

D1t liéu ra: Ghi ra file van ban PICKBOT.OUT két qud theo yéu cau sau:

In ra mot s6 nguyen la tong quang dudng di chuyén nhd nhat ctia hai robot.

Vi du
PICKBOT.INP PICKBOT.OUT Giai thich
5 10 7 Robot thit nhat xtt 1y cdc don tai ngan 4, 3, 5,
29 di tdng cong 5 don vi. Robot thit hai xit 1y
48395 céc don tai ngan 8,9, di téng cong 2 don vi.
Téng quang dudng 1a 7 va khong c6 cach phan
cong nao toét hon.

ChAm diém

e Subtask 1 (30%): N < 20.

e Subtask 2 (20%): N < 3000.

e Subtask 3 (20%): K < 100.

e Subtask 4 (30%): Khong c6 rang budc nao thém.

Bai 2. Nhip tbi gian (7,0 diém)
Mot phan mém dyng nhac litu ban phdi duéi dang N mau am thanh lap, dude sap xép theo thit
tu tit 1 dén N. Mau tht ¢ c6 do dai A; don vi nhip.
Xét mot doan lién tiép gom cac mau tit vi tri 4 dén vi tri j. Néu ton tai mot s6 nguyen d > 1
sao cho do dai clia moi mau trong doan déu chia hét cho d, bién tap vién c6 thé ciing rit ngan
do dai cdc mau di d 1an ma van giit nguyen ti ¢ gitta ching.
Mot doan dugce goi la t6i gian néu khong thé thuc hién phép rat ngin nhu trén. N6i cach khac,
doan [i, j] t6i gidn khi va chi khi:

ng(AZ', Ai—i—la N ,Aj) =1.
Ban can tra 16i @ truy van. Mdi truy van cho hai vi tri L, R; hiy dém s6 doan t6i gian [¢, j] nam

hoan toan trong phan ban phoéi tit L dén R, nghia la:

L<i<j<R.

D1t liéu vao: Vao tit file vin ban RHYTHM. INP gom:

e Dong dau tién chita hai s6 nguyen N, Q (1 < N,Q < 2-10%), lan lugt 14 s6 mau am thanh
va, s6 truy van.
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e Dong thit hai chita N s6 nguyén duong Aq, As, ..., Ay (1 < A; < 10%), trong doé A; 1a do
dai ctia mau thit 7.

e () dong tiép theo, mdi dong chita hai s6 nguyen L, R (1 < L < R < N), md t4 mot truy
van.

D1t liéu ra: Ghi ra file vin ban RHYTHM. OUT két qué theo yéu cau sau:

V6i méi truy van, in ra mot dong chita s6 doan t6i gidn nim hoan toan trong phan ban phdi
dugce hoi.

Vi du
RHYTHM. INP RHYTHM. OUT Giai thich
54 1 Trong truy van [1,3], chi ¢6 doan [1, 3] t6i
6 10 15 7 14 2 gian.
13 2 Trong truy van [2,4], hai doan t6i gian 1a
2 4 7 13,4] va [2,4].
35 Trong truy van [3, 5], hai doan t6i gian 1a
15 [3,4] va [3,5]. Truy van [1,5] c6 tong cong

7 doan tdi gidn.

ChAm diém

e Subtask 1 (30%): N,Q < 300.

o Subtask 2 (15%): N < 3000.

e Subtask 3 (15%): Moi truy van déu c6 L = 1.

e Subtask 4 (15%): Tong R — L + 1 trén tat ca truy van khong vugt qué 2 - 10°.
e Subtask 5 (25%): Khong c6 rang budc nao thém.

Bai 3. Tudng Itra (6,0 diém)

Mot trung tam dit litu ¢6 N may chit duge danh s6 tit 1 dén N. Theo cau hinh mic dinh, hai
may chii bat ky c6 thé trao ddi goi tin truc tiép véi nhau.

Gan day, he théng phat hien dau hiéu tan cong: ké xam nhap cé thé da chiém quyén mot sd
may chti va dang c¢6 gang lan sang cic may chtt khac thong qua mang noi bo.

Dé gidm rti ro trong lic diéu tra, quan tri vién tam thoi cdu hinh M luat tuong lita. Mdi luat
chin hai chiéu viéc trao ddi géi tin truc tiép gitta mot cap may chii ¢6 Iuu lugng bi danh dau
dang ngd. Néu cap may chii (u,v) bi chian, hai may chti nay khong thé trao doi goi tin truec tiép.
Ngoai cac cap bi chan bdi tuong lita, moi cip may chii khéac vAn c6 thé trao doi goi tin truc tiép.

Mot géi tin c6 thé dude chuyén qua nhiéu may chii trung gian. Mot ving lien lac 1a mot tap
may chu théa man:

e Tit mdi may chii trong ving, c6 thé giii géi tin dén moi may chii con lai trong viing thong
qua mot day céac lan trao doi hop le.

e Khong thé thém may chll ndo bén ngoai vao viing ma van giit tinh chat trén.
Hay cho biét c¢6 bao nhiéu vung lién lac va kich thudc clia ting ving.
D1t liéu vao: Vao tit file van ban FIREWALL. INP gom:

e Dong dau chita hai s6 nguyen N, M (1 < N <2-10%,0< M < 2-10%).
e M dong tiép theo, mdi dong chia hai s6 nguyén u,v (1 < u,v < N, u # v), md t& mot
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luat tuong lita chin trao déi truc tiép gitta hai may chit v va v.

e Khong c6 hai luat chin nao mo ta ciing mot cap may chu.
D1t liéu ra: Ghi ra file van ban FIREWALL.OUT két qua theo yéu cau sau:

e Dong dau tién in s6 nguyén K la s6 viung lién lac.

e Dong thit hai in K s6 nguyén 1a kich thuéc cac ving lién lac theo thit tir ting dan.

Vidu
FIREWALL.INP FIREWALL.OUT Giai thich
56 2 Cac luat tuong ltta chian moi trao doi
13 2 3 tryc tiép gitta nhom méy chu {1,2} va
14 nhém may chu {3,4,5}. Bén trong moéi
15 nhém, cac may chi van trao doi truc
23 tiép vdi nhau, nén hé théng c6 hai ving
2 4 lién lac véi kich thuée 2 va 3.
25

dudng xanh: trao déi truc tiép con hop lé

dudng do dat: cap may cht bi tudng hiva chan

Minh hoa ciu hinh trong vi du: dudng xanh la trao ddi tryc tiép con hgp lé, dudng d6 dit 1a cip may cha bi
tudng lita chin.

Cham diém

Subtask 1 (15%): N < 500.

Subtask 2 (15%): M < N — 1.

Subtask 3 (20%): N < 5000.

Subtask 4 (20%): N < 50000, M < 50000.
Subtask 5 (30%): Khong c6 rang budc nao thém.



