BO G}’A@ gucl\m\ DAO TAO KV THI CHON HOC SINH GIOI QUOC GIA

Mén: TIN HOC

Thoi gian: 180 phiit (khong ké thoi gian giao de)
Ngay thi thg nhét: 25/12/2025

Dé thi gom 05 trang, 03 bii

TONG QUAN DI THI

TRUNG HOC PHO THONG NAM HOC 2025 - 2026

Tiéu dé File nop | File dit lidu | File két qua | Thoi gian | B nhé

Bai 1 | Day dén | LIGHT.* | LIGHT.INP | LIGHT.OUT | 1 giay 1024 MB

Bai 2 | Qua Noel | GIFT.* GIFT.INP GIFT.OUT 1 giay 1024 M B

Bai 3 | Bai dang | POST.* | POST.INP |POST.OUT |1 giay 1024 MB

o Déu * dugc thay thé béi PAS hodic CPP hoiic PY tuong tng véi ngon ngi 1ap trinh Pascal
ho#c C++ ho#c Python.

e Mbi bai bao gdm nhiéu subtask, m&i subtask bao gdm nhiu test don, didm ciia thi sinh
duge tinh theo titng test don.

o Thi sinh khong duge phép sit dung céc dinh hudng bién dich chuong trinh cé céc
tlr khod sau: pragma, optimize, target, 03, Ofast, unroll-loops, avx, avx2,
fma, omit-frame-pointer.

e Bai cia thi sinh s& duge chdm didm trén may chdm c6 CPU tudng duong véi Intel
Core 19-13900K 3.20 GHz. Thi sinh s dung thong tin may chdm dé tham khio va
dénh gia thoi gian chay dap ng ydu ciu dé bai.

Hay lap trinh gidi cdc bai todn sau:

Bai 1. Day dén (7,0 diém)

Giéng sinh ndm nay, khu phd VOI duge trang trf bdi mot dan N béng den, cic béng den
duge dénh 86 ti 1 dén N. Ban dau, mdi béng dén § mot trong 3 trang thai tdt, vang hodic
dé va duge didu khién béi mot cong téc vong tron hoat dong nhu sau:

e Khi xoay theo chiéu kim ddng hd mot nfc, trang thai béng den dé thay ddi theo qui te:
— Néu dang ¢ trang thai tdt thi chuyén sang trang théi vang;
— Néu dang & trang thai vang thi chuyén sang trang thai daé;
— Néu dang & trang thai dd thi chuyén sang trang thai tdt.
e Khi xoay ngugce chidu kim dong hd mot nic, trang thai béng dén d6 thay ddi theo
qui tac:
— Néu dang & trang théi ¢dt thi chuyén sang trang thai dé;
— Néu dang & trang thai dd thi chuyén sang trang théi vang;
— Néu dang & trang thai vang thi chuyén sang trang thai tdt.
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Ban quan tri VOI nhan duge @ yéu cau khédo sat, mbi ysu cAu gdm hai gia tri L vd R véi
1< L < R<N. Cuy thd, mdi ysu ciu khio sat cdn tim mot day cée thao tac dé dwa tit cd
cdc béng den tit L dén R v8 trang thai tdt, m8i thao tac thay ddi cac béng dén nhu sau:

Chon X + Y béng dén phan biét trong doan tit L dén R, trong dé chon X béng den
dé xoay cong tic theo chidu kim déng hd mot nic va Y béng dén con lai dé xoay cong
tdc ngudce chidu kim ddng hé mot néc.

Luu . Céc yeu cau khéo sat 1a doc lap, nghia 14 mdi yéu cAu déu duge xit 1j trén trang thai
ban dau ctia ddy dén. Gia tri X vd Y 14 ¢6 dinh cho tAt cd Q y8u cau. Cac cong téc vong
tron duge thiét ké dé c6 thé xoay khong gii han theo c& hai chidu.

Yéu cau: V6i mdi yéu cau khéo sat, hay tim s6 thao téc it nhét dé dua toan bd céc béng
dén trong doan tit L dén R clia day den v& trang thai tat.
Dir liéu
Vao it file viin bdn LIGHT.INP:
e Dong dau chita 4 86 nguyén khong am N, Q, X, Y 0< X +Y <5;X +Y < N < 666;
1<Q<10°%).

e Dong thit hai chita N s6 nguyén, sb thit i c6 gia tri 0,1 ho#ic 2 tuong ing véi trang thai
ban déu cla béng deén thit i 1a tdt, vang hodc dd (1 <1 < N).

e M&i dong trong s6 @ dong tiép theo chiia hai 85 nguyén dudng L va R md t& mot yéu
cau. Dit ligu bdo ddm R — L+ 1 > X +Y trong tit ca cac yéu ciu khdo sat.

Céc sb trén cimg mot dong cch nhau bdi dau cach.
Két qua
Ghi ra file van ban LIGHT.OUT:

e Gom ) dong, mdi dong mot s6 nguyén la sd lugng thao téc it nhéat tim duge cho yéu
cdu khdo sét tuong iing ho#ic —1 néu khong tdn tai phuong an.

Vi duy
LIGHT.INP LIGHT.OUT Gidi thich
11 3 Yéu cau khdo s&t dau tién cdn it nhdt 3 thao
2221 2 tédc. Hinh sau minh hoa mdt day thao téc tdi uu:
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Chim diém

e Subtask 1 (30% 86 diém): X =Y =1; N <10; Q = 1.

o Subtask 2 (20% sb diém): X =Y =1; Q= 1.

o Subtask 3 (34% sb diém): Q <

o Subtask 4 (16% sb diém): Khong cé rang bude nao thém.

Bai 2. Qua Noel (7,0 diém)

Ong gid Noel da chuén bi N loai qua, loai qua thit4 (1 <4 < N) ¢6 S; mén va khoi lugng
mbi mén 1a W; gram. Ong dy dinh déng géi cac tii qua dé phat cho tré em & VOI sao cho
mBi i c6 ding K mén va khéng cé hai mén nao cliing mot loai qua. Tuy nhién xe tuan loc
ctia ong chi c¢6 thd mang dugce khong qua M gram qua.

D& chudn bi chu déo trude khi lén dudng, ong gia Noel dua ra mot loat @ cau héi cho trg 1y
¢l ong tinh toan, mdi cau hoi thude mot trong hai loai sau:

e Loai 1: Cho biét 3 gia tri M, K, T, hay kiém tra xem c6 thé tao ra duge T' tii qua ma
téng khéi lugng cac mén qua trong cd T tii dé khong vugt qua M gram hay khong?

e Loai 2: Cho biét 2 gia trj M, K, hdi ¢ thé tao ra duge nhidu nhit bao nhiéu tai qua
ma t8ng khéi lugng cée mén qua trong tat cd céc tii d6 khong vugt qué M gram?

Yéu cau: Hay gitp trg ly tra 18i ting cau héi cha ong gia Noel,
Dir liéu
Vao tit file vin ban GIFT.INP:
o Dong dau chia 2 s6 nguyén N,Q (1 < N,Q < 10°).
e Dong thit hai chita N sé nguyén duong Wi, Wy, ..., Wy c6 gi trj khong qué 10°.
e Dong thit ba chta N sé nguyeén diong 1,5, ..., Sy ¢6 gié tri khong qué 10°.
e M3i dong trong s6 Q dong tiép theo thé hién mot cau hdi thudc mot trong hai loai:

— Loai 1, gdm bén s6 nguyén duong: 1 M K T (1< M, K, T < 10°).
— Loai 2, gdm ba s6 nguyén duong: 2 M K (1 < M, K < 10°)

Céc sb trén cling mot dong céch nhau béi ddu céch.

Két qua
Ghi ra file vin ban GIFT.OUT:
e Gdm (Q dong, mdi dong thé hién cau tra 16i cho mot cau hdi twdng ing:
— Loai 1: Ghi ra 1 néu c6 thé tao duge T tai qua, tréi lai ghi ra 0.

— Loai 2: Ghi ra mot s6 nguyeén la s6 lugng tdi qua nhiéu nhat tao duge.
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Vi du

GIFT.INP GIFT.OUT Gidi thich
53 0 - Véi cau hdi 1: Khéng cé céach nao chon dudc
834108 1 hai t0i, mfi tii cé 3 mén ma tdng khdi lugng
5829 10 3 khong qué 19 gram.
119 3 2 - V8i cau hédi 2: Tao ra dugc nhidu nhit mdt
219 3 tfii qud. Mgt phudng 4n 13 tdi qud gdm mdt mén
291 qua loai 2, mdt mén qua loai 3 vd mdt mén qua
loai 4. Tong kh6i lugng 1a 17 gram.
- Véi cau hdéi 3: Tao ra dudc nhidu nhit ba
tdi qua. M3i tdi gom ding mét mén qua loai 2.

Chim diém

e Subtask 1 (25% sb diém): S; =1,Vi=1,2,...,N.

e Subtask 2 (20% s6 diém): N,Q < 1000 va chi ¢6 cau héi loai 1.

e Subtask 3 (15% s6 diém): N,Q < 1000.

o Subtask 4 (20% sb didm

e Subtask 5

Chi ¢6 cau hoi loai 1.

20% s6 diém): Khong c6 rang budc nao thém.

Bai 3. Bai dang (6,0 diém)

Alice 13 k§ su phat trién nén tAng mang xa hoi VOI gitp cho cong ddng lap trinh vién tuong
t4c voi nhau. C6 N bai ding duge dénh s6 tit 1 dén N theo trinh ty thoi gian ding bai. Alice
phan loai cc bai ding theo chil dé, bai ding thit 4 (1 <i < N) c6 cha dé 1a A;.

Alice dinh nghia mot doan [L, R] gdm céc bai ding lién tiép tir chi s6 L dén chi s6 R
(1< L < R<N) I toan ven néu v6i mdi chit dd ¢, hoic khong ¢6 bai nao c6 chii dé ¢ ndm
trong doan [L, R] ho#ic tit c& cdc bai c6 chii dé ¢ déu n¥m trong doan nay.

Yéu caw: Vao dip Noel, Alice cong bé dit ligu chit dé clia N bai ding va md& cudc thi trén
VOI cho céc lap trinh vién tham gia. Alice l3n lugt dwa ra @ truy vin, mdi truy vén cho
biét mot cip s6 nguyen U,V (1 < U <V < N) va yéu céu thi sinh dém s6 doan [L, R] 1a
toan venvi U < L< R<YV.

Cu thé, v6i méi truy vén, cin dém xem c¢6 bao nhiéu cgp L, R thod mén:

e ULSLLRLV;

e Khéng ton tai hai gia trj 4, 7 ndo sao cho:

% (1 <4< L) hodc (R<i<N);
* L <j<R;
¥ Ai=Aj.
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Dix

ligu

Vao tit file vin badn POST.INP:

o Dong diu chita hai s6 nguyén N va Q (1 < N,Q < 3 x 10°).

e Dong thit hai chita N sb nguyén duong Ay, Ag,..., Ay (1 < Ay, Ag, ..

L An <109),

o M>5i dong trong sb Q dong tiép theo chita hai s6 nguyén duong U va V.

Céc 86 trén ciing mot dong céch nhau béi déu cach.

Két

qua

Ghi ra file vén ban POST.OUT:

e Gdm Q dong, mdi dong mot s 1a dép &n cho truy van tuong Ung.

Vi du
POST. INP POST.OUT Gidi thich
7 2 3 - Truy vn 1, cé 3 doan toan ven:
1223163 2
17 [1,7],[2,3],16,6]
2 6

- Truy vén 2, cé 2 doan toan ven:

[2,3],[6,6]

Chim diém

e Subtask 1 (16% s6 diém): N, @ < 50.

Subtask 2 (15% sb diém): N < 500.

Subtask 4 (20% sb diém): Q =1,U =1,V =N.

Subtask 5 (20% s6 didm): @ < 30000.

(
(
Subtask 3 (10% sb didm): N < 5000.
(
(
(

Subtask 6 (20% s6 didm): Khong c6 rang budc nao thém.

* Thi sinh KHONG dugc st dung tas ligu;

* Gidgm thi KHONG gidi thich gi thém.
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