CAU LAC BO SQRT THI THU TIN HOC TRE — NAM 2026

N , Béang B (Trung hoc co sd)
DE THI THU Negdy thi: 20/06 /2026
Thoi gian lam bai: 150 phat

Dé thi gom 4 bai toan, 10 trang

TONG QUAN DE THI

Bai Tén bai tap Thai gian | B6 nhé | Diém | Trang
1 Hang cay dep 1 giay 256 MB 100 2
2 Trai he Tin hoc 1 giay 256 MB 100 4
3 Day con tang dai nhat 2 giay 256 MB 100 6
4 Nha 4o thuat 2 giay 256 MB 100 7

LUU Y DANH CHO THI SINH

e Tat ci cic bai todn déu sit dung ludng nhap / xuat chuan (STDIN / STDOUT).

e Mbi bai tap gdm nhiéu subtask, mdi subtask gom nhiéu test don. Trit khi c6 chi dan khac, diém
ctia thi sinh dugce tinh theo tiing test don.

e Thi sinh khong dugc phép st dung cac dinh huéng bién dich chuong trinh c¢6 cac tit khoa sau:
pragma, optimize, target, 03, Ofast, unroll-loops, avx, avx2, fma, omit-frame-pointer, ...

e VGi cic bai toan tuong tac véi may cham (interactive), sau khi ban in ra dau ra cho méy
cham, ban can in ra ki ty xuéng dong va thic hién thao tdc flush ludng ra chuan bing cich goi
cac lénh sau:

— fflush(stdout) hoidc cout.flush() trong C++;
— stdout.flush() trong Python;
— System.out.flush() trong Java;
— flush(output) trong Pascal;
e Bing xép hang dudc an trong sudt ky thi. Thi sinh chi biét s6 diém ctia minh trong thoi gian lam
bai.

e Tit ca cac bai toan duge cham véi b thit chinh thic (main testcases).
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Thi thw Tin hoc tré 2026 Bang B

Hang cay dep (100 diem)

Thai gian: 1.0 giay
B6 nhé: 256 megabytes

Trong khu viton ¢ nha Hoang c¢6 n cay xép thanh mot hang ngang va duge danh s6 tit 1 dén n, trong
do6 cai cay thit i c6 chiéu cao h;. Hoang thay mot day cac cay 1a dep khi va chi khi trong diy cac cay do
khong c6 hai cay nao c6 chiéu cao bing nhau. Mot day khong c6 cay nao ciing duge tinh 1a dep.

Hom nay, Hoang quyét dinh chit bé bét mot s6 cay dé khu vusn tré nén dep hon. Hoang ¢ ¢ cau héi,
v6i mdi cau héi Hoang mudn biét c6 bao nhieu cach chit bé mot s6 cay (c6 thé khong chit cay nao hoac
chit tat ca cac cay), sao cho nhitng cay con lai trong cac cay duge danh s6 tit [ dén r tao thanh mot day
dep.

Cac ban hay tra 16i cau hoi nay giup Hoang nhé.

e Dong dau tién gom hai s6 nguyéen duong n, q (1 < n,q < 10°) lan lugt 1a s6 cay trong khu vuon va
s6 cau hoi ciia Hoang.

e Dong thtt hai gom n s6 nguyén duong hy, ho, ..., h, (1 < h; < 100), trong d6 h; 1a chiéu cao ctia
cay thit ¢.

e Trong ¢ dong tiép theo, mdi dong gom hai s6 nguyéen duong I, (1 <1 <r < n) mo td mot cau hoi.

Két qua

e V6i mdi cau héi, in ra trén mot dong sd cach chat bé mot s cay trong doan tit [ dén r sao cho céac
cay con lai tao thanh mot day dep. Vi két qué c6 thé rat 1én nen chi can in phan du ctia né khi
chia cho 109 + 7.

Subtask

e Subtask 1: 30% s6 diém c6 n < 20,q = 1.

Subtask 2: 30% s6 diém khac c¢6 n, g < 2000.

Subtask 3: 20% sb diém khac ¢6 h; = 1 v6i moi 1.

Subtask 4: 10% s6 diém khéc c6 h; < 2 v6i moi 1.

Subtask 5: 10% s6 diém con lai khong cé giéi han gi them.

Vi du
Dit 1iéu Két qua
53 6
12132 8
13 2
2 4
55
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Thi thw Tin hoc tré 2026 Bang B
Giai thich

V6i cau hoéi dau tien, Hoang c6 6 cach chon cac cay dé chat thoa man duge liet ke dudi day:

e Khong chat cay nao.

Chat cay thit nhat.

Chat cay thi nhat va thi hai.

e Chat cay thit nhat va thi ba.
e Chiit cay thit hai va tha ba.

e Chit ca ba cay.

V6i cau héi thi ba, Hoang c6 thé chat hodc khong chat cay thit nam, tdng cong c6 2 cach.
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Thi thw Tin hoc tré 2026 Bang B

Trai hé Tin hoc (100 diém)

Thai gian: 1.0 giay
B6 nhé: 256 megabytes

Mot trai he Tin hoc thu hiat rat nhiéu ban hoc sinh dén tit n truong khac nhau. Cac truong dudge danh
s6 tit 1 dén n, va truong thit i ¢6 a; ban hoc sinh tham gia trai he.

Ban t6 chiic mudn sip xép chd ngoi cho cac trai sinh khi tham gia cic hoat dong ctia trai he. Cac chd
ngoi dude bd tri thanh mot hang ngang, véi cac ghé duge danh s6 tit 1 dén aj + as + - - - + a,,. Dé khuyén
khich cac trai sinh tit cac truong khac nhau giao lwu va két ban véi nhau, Ban t6 chitc mudn hai trai sinh
ngoi lien tiép nhau bat ky déu phai dén tir hai trudng khéac nhau. Dong thoi, dé cac trai sinh cling trudng
c6 thé dé dang trao dbi thong tin v6i nhau khi can thiét, giita hai trai sinh ciing truong bat ky phéai c6 it
nhat mot trai sinh khéac cling truong, hodc khong qué ba trai sinh khéc truong véi hai trai sinh do (hay
n6i cach khéc, cheénh léch s6 ghé gitta hai trai sinh lién tiép cting truong khong vugt qua 4).

Ban héy gitip ban t6 chtic trai he tim mot cach sip xép théa man, hoiic chi ra ring khong ton tai cach
sap xép nao nhu vay.

Dir liéu
e Dong dau tién gom mot s6 nguyen duong n (1 < n < 10°) 1a s6 trudng c6 hoc sinh tham gia trai
he.
e Dong thit hai gom n s6 nguyeén duong ay,az,...,a, (1 <a; <10 n <ay +ag+ -+ a, < 10°),
trong d6 a; 1a s6 hoc sinh dén tit trudng thi i.

Két qua

e Néu khong ton tai cach sap xép thoa maén, in ra —1.

e Ngugc lai, in ra mot dong gom ay + ag + - - - + a, s6 nguyén. S6 thit j 14 chi s6 truong clia trai sinh
ngoi ¢ ghé thit j.

e Madi s6 nguyen i (1 < i < n) phai xuat hien ding a; 1an. Néu c¢6 nhiéu cach sip xép théa méan, ban
c6 thé in ra bat ky cach nao.

Subtask

Subtask 1: 20% s6 diém c6 n = 2.

e Subtask 2: 20% sb diém khéc c6 n = 3 va a1 = as = as.
e Subtask 3: 20% s6 diém khéc ¢6 a1 = ag = - - = an,.
e Subtask 4: 20% s6 diém khac c6 n = 3.

Subtask 5: 20% s6 diém con lai khong cé gii han gi thém.

Vi du
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Thi thw Tin hoc tré 2026 Bang B

Dt 1lidu Két qua

W NN W

[

Giai thich

O vi du thit nhat, day 1,2,1,3,2 c6 ding 2 hoc sinh trudng 1, 2 hoc sinh truong 2 va 1 hoc sinh truong
3. Khong c6 hai hoc sinh ngdi canh nhau dén tit cing mot truong. Hai hoc sinh truong 1 ¢6 mot hoc sinh
khac truong ngoi giita, con hai hoc sinh truong 2 c¢6 hai hoc sinh khac truong ngoi gitta, nén céc dieu
kien déu duge théa man.

O vi du thit hai, ¢6 3 hoc sinh truong 1 va chi 1 hoc sinh trudng 2. Do hai hoc sinh ngoi canh nhau khong
duge dén tit ciing mot truong, khong thé xép ca 3 hoc sinh trudng 1 vio hang ghé ma khong c6 hai hoc
sinh truong 1 ndo ngoi lien tiép nhau. Vi vay khong ton tai cach sip xép thoéa man.
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Thi thw Tin hoc tré 2026 Bang B

Day con tang dai nhat (100 diém)

Thai gian: 2.0 giay
B6 nhé: 256 megabytes

Huy c¢6 mot day sd nguyen duong aq, az, ..., an. Huy mudn ban tim mot day con dai nhat a;,, aiy, ..., a;,
clia day a sao cho a;; < ag,,, va ged(aq,,aq;,,) > d v6i moi 1 < j < k. Ban hay giai quyét bai toan gitp
Huy nhé.

Dir liéu

e Dong dau tién chita hai s6 nguyen n va d (1 <n <2x10%,0<d < 1).

e Dong thtt hai chita n s6 nguyén duong ay, as, . ..,a, (1 <a; < 107).
Két qua

e Dong dau tién in ra mot s6 nguyén k 13 do dai 16n nhat cia day con théa man yéu cau.

e Dong thtt hai in ra k chi 86 i1,49,...,1; (1 <41 < ig < -+ < i < n) tuong tng véi cac phan tit
dugce chon.

e Néu c6 nhiéu dap an thoéa man, ban c6 the in ra bat ky dap an ndo.

Subtask

Subtask 1: 15% s6 diém c6 n < 20.

Subtask 2: 15% sb diém khac ¢6 n < 2000.

Subtask 3: 20% sb diém khac ¢6 d = 0.

Subtask 4: 50% sb diém con lai ¢6 d = 1.

Vi du
Dit 1idu Két qua
6 1 4
2348912 1346
50 3
51423 245

Giai thich

O vi du thi nhat, ta c6 thé chon cac phan ti ¢6 chi sb 1,3,4,6, tuong tng véi day 2,4, 8,12. Day nay
tang nghiém ngit va cic gia tri ged(2,4), ged(4,8), ged(8,12) déu 16n hon 1. Khong thé chon duge day
con hgp 1& nao dai hon, nén dap an c6 do dai 1a 4. Ngoai ra, mot dap an hgp 1é khac 1a 1, 2,5, 6, tuong
ung véi day 2,3,9,12.

O vi du thit hai, mot dép an t6i wu 1a chon cac chi sé 2,4, 5, tuong tng véi day 1,2, 3.
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Thi thw Tin hoc tré 2026 Bang B

Nha 4o thuat (100 diem)

Thai gian: 2.0 giay
B6 nhé: 256 megabytes

Day la bai todn twong tdc vdi mdy cham (interactive).

Hom nay trudng ctia Dtic va Quynh moi mot nha 4o thuat dén dé biéu dién cho cac ban hoc sinh. Trong
cac tiét muc duge biéu dién, c6 mot tiét muc doan sb rat tha vi.

Dé thuc hién tiét muc nay, nha 4o thuat moi Dic vd Quynh lén san khau. Dau tién, ong yéu cau Diic
nghi vé mot s6 ty nhieén tir 0 dén 32, sau d6 ong dua cho Quynh mot bo bai véi 32 14 duge ghi cac s6
nguyén duong phan biét tit 1 dén 32. Quynh duge phép bi mat trdo cac 14 bai, tuy nhién bo bai sau khi
trao phai théa man dicu kién 1a bai thit 7 tit trén xuéng phai ghi mot s6 khong nhé hon i — k va khong
16n hon i + k, v6i k 1a mot s6 tur nhién khong 16n hon 1, dong thai 14 bai trén ciing phai ghi sé 1.
Nha 4o thuat can doan ra sé ma Dic dang nghi trong dau. Ong c¢6 thé thuc hien mot s6 lugt héi. Trong
modi lugt hoi, nha do thuat néi véi Quynh mot sé6 nguyén duong i, sau dé yéu cau Quynh bi mat cho Diic
xem sO ghi trén 14 bai thit ¢ tit trén xudéng trong bo bai. Dic so sanh s6 dé véi s6 ma minh dang nghi va
cho biét s6 trén la bai d6 c6 16n hon s6 ma Diic dang nghi hay khong.

Nha 4o thuat tuyen bd ring ong c6 thé doan duge sé6 ma Diic nghi trong khong qua 6 lugt hoi, bat ké
Diic c6 nghi dén s6 ndo va Quynh c6 trdo cic 1a bai nhu thé ndo. That vay, cho du cac hoc sinh c¢6 yéu
cau ong thyc hién tro biéu dién dé rat nhiéu lan véi cac sb6 va cach trdo bai khac nhau, ong déu cé thé
doan dugc s6 ma Dric nghi dén.

Diic va Quynh rat an tuong vdéi tiét muc do thuat nay va muoén tai hién né. Ditc nhs ban viét mot chuong
trinh déng vai nha 4o thuat doan s6 ma Dic nghi dén trong cang it lugt héi cang tét. Cac ban hay giai
quyét bai toan nay giip Ditc nhé.

Tuong tac

e Dau tién, chuong trinh ctia ban can nhap vao hai s6 nguyén T, k, trong d6 T 1a s6 bo dit lieu
(1 < T <1000) va k 1a tham s6 gi6i han cach trdo bai (0 < k < 1).

e V6i mdéi bo dit lieu, may cham da c6 dinh truéc mot s6 s ma Ditc nghi dén va mot hoan vi
P1,p2,...,p32 cia cac so6 tit 1 dén 32 do Quynh chon, théa man i — k < p; < i + k v6i moi
1 <4 <32, Quy trinh tuwong tac cho bo dit lieu d6 nhu sau:

— Dé diit cau hoi, ban can in mot dong theo dinh dang:
71
v6i 1 < i < 32. Khi d6, Quynh sé bi mat cho Ditc xem s6 p; ghi trén 14 bai thit 4, vd may cham
sé tra ve:
* 1 néu p; > s;
* 0 néu p; < s.

Néu cau héi sai dinh dang, khong hgp 1é, hodc ban da vugt qua 32 cau héi trong bo dit lieu
hién tai, may cham sé tra vé —1.

— Dé dua ra cau tra 1oi, ban can in mot dong theo dinh dang:
I's

v6i s 1& s6 ban doan Ditc dang nghi. May cham sé trd vé 1 néu ban doan diang, va trd vé —1
néu ban doén sai.

Trang 7/10



Thi thw Tin hoc tré 2026

Bang B

— Néu doc duge input —1 ctia may cham sau khi dat cau héi hodc dua ra cau tra 16i, chuong
trinh ctia ban can két thic ngay lap tidc. Néu ban da doan ding trong mot bo dit lieu, hay
chuyén sang bo dit lieu tiép theo hoic két thic chuong trinh néu da xit 1y xong tat cd bo dit

liéu.

Trong bai nay, may chdm khong thich tng (non-adaptive). Hay noi cach khéc, gia tri s va day so p
& tat ca cac van choi da dudce c¢6 dinh trude khi chay cac chuong trinh.

Luu ¥, sau khi ban in ra output cho may cham, ban can in ra ky tu xudng dong va thiic hién thao tac
flush ludng ra chuan bing cach goi cac lenh sau:

e fflush(stdout) hodc cout.flush() trong C++;

e stdout.flush() trong Python;

e System.out.flush() trong Java;

e flush(output) trong Pascal;

Subtask

e Subtask 1: 20% s6 diém c6 k = 0.

e Subtask 2: 80% sb diém con lai ¢6 k = 1.

Vi du
Thi sinh May cham Giai thich
21 May cham cho biét c6 2 bo dit lieu va k = 1. Trong bo dit liéu
dau tien, gia st Ditc nghi dén s6 s = 7 vA Quynh chon mot hoan
vi p thoéa man dé bai.
? 8 Chuong trinh ctia ban héi tai vi tri 8. May cham sé tra 15i xem
pg ¢6 16n hon 7 hay khéng.
1 Gia stt trong day s6 dang dung, pg > 7, nén may cham tra veé 1.
?7 Chuong trinh cta ban hoi tai vi tri 7.
0 Gia st p; < 7, nén may cham tra vé 0. T hai cau tra 15i nay, c6
thé suy ra s = 7.
17 Chuong trinh ctia ban doén s6 Dtc da nghi 1a 7.
1 Ban doan ding nén méy cham tra vé 1 va chuyén sang bo dit lieu
tiép theo. Trong bo dit lieu nay, gid st Diic nghi dén s6 s = 13.
? 14 Chuong trinh ctia ban héi tai vi tri 14.
1 Gia st p14 > 13, nén may cham tra ve 1.
? 13 Chuong trinh cta ban héi tai vi tri 13.
0 Gia st p13 < 13, nén may cham tra vé 0. Tt d6, chuong trinh c6
thé két luan s = 13.
113 Chuong trinh ciia ban doan s6 Dic da nghi 1a 13.
1 Ban doan ding nén may cham tra vé 1. Day 1a bo dit lieu cudi
cting nén chuong trinh két thic.

Vi du trén chi nhim minh hoa mot quy trinh tuong tac cé thé xay ra. Luu § rang hoan vi p la bi mat,
nén trong thyc té ban chi nhin thay cadc phan hoi 0/1 tit may cham.
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Thi thw Tin hoc tré 2026 Bang B

Trong mot lan chay thuc té, chuong trinh ctia ban can doc dit lieu phan hoi tit may chdm sau mdi cau
héi ho#c cau tra 1oi duge in ra.

Thi sinh c6 thé tham khao céc 15i gidi mau & phan Phu luc 1 dé hiéu quy cach tuong tac giita chuong
trinh v& may cham.
Cham diém

Trong mbi testcase, coi diém t6i da 1a 1, goi @ 1 s6 cau hoi 1én nhat ma chuong trinh ctia ban sit dung
trong mot bo dir liéu cla testcase do.

Diém ctia ban cho testcase dé duge tinh nhu sau:

e Néu chuong trinh ctia ban vi pham quy cach tuong téc, doan sai, hodic st dung qui 32 cau hoéi
trong mot bo dit lieu, ban dude 0 diém cho testcase dé.

e Néu @ < 6, ban dugc 1 diém cho testcase do.

e Néu 6 < Q < 32, s6 diém ctia ban cho testcase dé, ky hieu 1a S, dugc tinh theo cong thiic sau:

3.6
=2 401
S=g—5+0

Trong bai tap nay, diém cia ban cho méi subtask duge tinh bang diém thap nhat ma ban dat duge cho
mot testcase trong subtask dé nhan vdi diém toi da ciia subtask.

Hét!

Thi sinh khong dugc st dung tas liu,
Céc bo kiem thit da duoc kiém tra chinh zdc,
Gidm thi coi thi khong gidi thich gi them!

Ho va tén thisinh: ... ... ... ... ... .. Sé bao danh: ..................
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Phu luc 1

Loi gidi mau cho bai toan Nha 4o thuat

Duéi day 13 15i gidi mAu (chi mang tinh chat minh hoa) bing cic ngdon ngit lap trinh khac nhau dé ban
c6 thé hiéu quy cach tuong téc giita chuong trinh v6i may cham.

Loi gidi mau bang C++: Loi gidi mau bang Python:
#include <bits/stdc++.h> import sys
using namespace std; def ask(i):
int ask (int i) { print(£"? {i}", flush=True)
cout << "7 " << i << endl; judge_ans = int(input())
int judge_ans; cin >> judge_ans; if judge_ans == -1:
if (judge_ans == -1) exit (0); sys.exit (0)
return judge_ans; return judge_ans
} def answer(s):
void answer (int s) { print(£"! {s}", flush=True)
cout << "! " << g << endl; judge_ans = int(input())
int judge_ans; cin >> judge_ans; if judge_ans == -1:
if (judge_ans == -1) exit (0); sys.exit(0)
return; T, k = map(int, input().split())
} for _ in range(T):
int main O { judge_ans = ask(16)
int T, k; cin >> T >> k; answer (16)
while (T --) {
int judge_ans = ask (16); Loi gigi méu bang Pascal:
answer (16);
} program SamplelInteraction;
} uses sysutils;
function ask(i: 1ongint): longint;
e e oz s var
Lot giai mau bang Java: judge_ans: longint;
import java.util.Scanner; begin
public class Main { writeln(’? 7, 1i);
static Scanner scanner = flush(output) ;
new Scanner (System.in); readln(judge_ans) ;
static int ask(int i) { if judge_ans = -1 then halt(0);
System.out.println("? " + i); ask := judge_ans;
System.out.flush(); end;
int judgeAns = scanner.nextInt(); procedure answer(s: longint);
if (judgeAns == -1) { var
System.exit (0); judge_ans: longint;
} begin
return judgeAns; writeln(’! ’, s);
} flush(output) ;
static void answer(int s) { readln(judge_ans) ;
System.out.println("! " + s); if judge_ans = -1 then halt(0);
System.out.flush(); end;
int judgeAns = scanner.nextInt(); var
if (judgeAns == -1) { T, k: longint;
System.exit (0); judge_ans: longint;
} begin
} readln(T, k);
public static void main(Stringl[] args) { while T > 0 do
int T = scanner.nextInt(); begin
int k = scanner.nextInt(); judge_ans := ask(16);
while (T-- > 0) { answer (16) ;
int judgeAns = ask(16); dec(T);
answer (16) ; end;
} end.
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