UBND TINH BAC NINH PE THI CHON POI TUYEN

SO GIAO DUC VA PAO TAO DU THI HQC SINH GIOI QUOC GIA THPT
NAM HOC 2024-2025
| DE CHINH THU(| Man thi: Tin hoc
Thoi gian 1am bai: 180 phat (khéng ké thoi gian giao dé)
(Pé thi c6 04 trang) Ngay thi: 22 thang 08 nam 2024

Téng quan dé thi:

Bai | Chwong trinh Input Output Pi¢m
Bai1l | CARDS.* CARDS.INP CARDS.OUT 5
Bai2 | NARR.* NARR.INP NARR.OUT 5
Bai3 | TESTROOM.* TESTROOM.INP | TESTROOM.OUT |5
Bai4 | GAME.* GAME.INP GAME.OUT 5

(Ghi chu: * la CPP hodc PAS, PY, ... tuy theo ngon ngit ldp trinh ma thi sinh si dung)

Bai 1. Rut tham tring thuwéng
Bom tham gia tro choi rat thim trang thuong trong dém hoi Tring ram. Ban t6 chirc chuan bi k loai
thé bai, cac loai thé bai trong ung ghi cac gia tri tir 1 dén k, cac thé duoc sap xép vao trong 2 chiéc
hop nhu sau:
e Hop thu nhat: chi chira cac loai thé bai c6 gia tri la 50 16 trong doan tu 1 tdi k, sO luong mdi
loai thé khong gidi han.
e Hop tha hai: chi chtra cac loai thé bai c6 gia tri la s0 chin trong doan tur 1 tdi k, sb luong
moi loai thé khong gidi han.
Theo thé 1¢ ctia Ban t6 chitc, mot nguoi choi s€ dugce thuc hién n lan rat thé. Cac luot rat thé theo
thir ty bat dau tir hop thir nhat téi hop thir hai va lap lai qua trinh do.
Vidu:k=4,n=3

e Luot thi nhat: Nguoi choi rat thé trong hop thur nhét c6 thé nhan duoc cac thé bai co gia tri

1 hoac 3.

e Luot thir hai: Nguoi choi rat thé trong hop thir hai ¢ thé nhan duoc cac thé bai co gia tri 2
hoac 4.

e Luot thir ba: Nguoi choi rut thé trong hop thir nhat c6 thé nhan duogc cac thé bai c¢o gia tri 1
hoac 3.

Ban t6 chirc dua ra mot con s6 m va ngudi choi sé nhan dugc qua néu tong gié tri cac thé bai sau n
14n rat 12 mot s chia hét cho m.
Yéu cau: Hay tinh gitip Bdm xem c6 bao nhiéu cach rut ra cac thé bai dé c6 thé nhan duoc thudng.
Dir liéu: Vao tu tép van ban CARDS.INP

e Mot dong gdbm ba s6 nguyén dwong n, k,m (2 < n,k < 10°,m < 100)
Két qua: Xuét ra tép van ban CARDS.OUT

e Mot sd nguyén duong 1a sd cach rit thé thoa min yéu cau ciia Ban t6 chirc. Vi két qua rat
16n nén ban chi can dua ra phan du ciia dap an khi chia cho 123456789.

Trang 1



Vi du:

CARDS . INP CARDS . OUT
344 4
324 1

Giai thich: C6 tit ca 8 cach rut, nhung c6 4 cach rut thé c6 tong chia hét cho 4:
Cach1: 121
Cach2:143
Cach3:341
Cach4:323

Rang budc:
e (C0620% sb diém véin, k < 1000
o (C630% sb diém khac voi m 1&, n < 1000
e (C630% sb diém khéac théa man n < 1000
e (Con lai khong c6 diéu kién gi thém.

Bai 2. Day dep

Thuét toan sdp xép néi bot dé sip xép khong giam mot diy sé nguyén b d6 dai m, c6 thé duge mo
ta nhu sau:

e Budc 1: néu day b 1a diy khong giam thi két thiic thuat toan.
e Budc 2: Chon mét vi tri i (1 < i < m) nho nhat ma b; > b, 4, trdo do6i gia tri ciia hai phan
ta b; va b;, 4. Ti€p tuc quay lai Budc 1.

Cho mot diy sé nguyén a do dai n, s6 thir i 13 a; (Ja;] < 10%). Pém s cach chia ddy a thanh cac
day dep lién ticp, chia du cho (10° + 7).

Mot day lién tiép duoc goi 1a day dep néu sb budc dé sap xép khong giam day do bang thuat toan
sdp xép noi bot néu trén, sir dung khong qua k (k < n®) lan trdo doi gia tri & Bude 2.

Dir li¢u: vao tir tép van ban NARR.INP gom
e Dong dau tién chira hai s0 nguyén dwong n va k (n < 2 X 105,k < n?).
e Dong thit hai chita n s0 nguyén ay, a,, ..., a, (|a;| < 10%), cic so cach nhau bai it nhat mot
dau cach.

Két qua: ghi két qua 1én tép vin ban NARR.OUT
e GOm moét s6 nguyén duy nhit 1a s cach chia diy a thanh cac diy dep lién tiép thoa man yéu

cau de bai.

Vi du:

NARR.INP NARR.OUT
%] 16
345

N RN R

W Wik U
=

Rang budc:
e Subtask 1 (10% sb diém): n < 15.
e Subtask 2 (20% s6 diém): n < 100.
e Subtask 3 (30% s6 diém): n < 3000.
o Subtask 4 (40% sb diém): Khong c6 rang budc gi thém.
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BAI 3. Liia bo vao chudng

Sau khi thir nghiém thanh céng véi mé hinh may bom nudc dé tudi tidu, Gido su X dan mé rong
céc thira rudng clia minh thanh mo hinh trang trai. Ttrc 14 ngoai trong cdy dng con chuyén sang chin
nudi. Trang trai ciia Gido su c6 mot diy cin phong cii dung dé lam chudng cho cac con bdo méi
mua. Céc phong duoc danh sb 1an luot tir 1,2, ... Cu thé, phong i va i + 1 14 hai phong ndm lién ké
nhau.

Do chua c6 kinh nghiém quan 1y, cac con bo tily tién ra vao cac phong khong kiém soat. Trang trai
ctia ong hién tai c6 n con bo, con bo thir i dang ding tai phong x;. Do ¢6 1énh can kiém tra siic
khoe dinh ki cho cac con bo nén 6ng mudn tap trung chiing lai. S& ¢ k bac si thil y dén thyuc hién
viéc kiém tra ndy nén ong mudn lia cac con bo vé dung k phong.
Dé di chuyén sang phong bén canh, mdi con bo can 1 don vi thdi gian. Cac con bo sé di chuyén t6i
phong gan nod nhét trong s6 k phong dugc chi dinh. Tir noi dang dimg ching c6 thé di sang mot
phong lién ké. Khi d6, thoi gian lta bo duoc tinh 1a tong thoi gian di chuyén t6i phong kiém tra
duoc chi dinh cua tit ca cac con bo.
Pé tiét kiém thoi gian, Gido su mubn dua ra mot phuong an lia bd sao cho tong thoi gian 1a nho
nhat.
Yéu cau: Ban hiy giup Gido su tim tong thoi gian it nhat dé lta cac con bo vé dang k phong.
Dik liéu: Vao tir tép vin ban TESTROOM.INP gém
e Dong dau chira hai s6 nguyén duong n, k (k <n < 10%) 1an luot 1a s6 con bo va s6 phong
dé lua bo vé do.
e Dong tiép chira n s nguyén duong xq,x,,...,%, (x; < 10°) la chi s6 phong cia n con bo
hién tai.
Két qua: Xuét ra tép vin ban TESTROOM.OUT
e Inramot s6 nguyén duy nhét 13 thoi gian dé Iia bo theo phuong an tdi wu tim dugc.
Vi du:

TESTROOM. INP TESTROOM.OUT

6 3 9
9 19 2 11 5 15

Giai thich:
bt phong kiém tra tai cac dia diém 3, 10, 18 khi d6 téng thoi gian 13 9:
Cac con bo ¢ phong 2, 5 di téi phong 3
Céc con bo ¢ phong 9, 11 di t6i phong 10
Cac con bo ¢ phong 15, 19 di téi phong 18
Rang budc:
o C615%sbdiémciabaivoin < 6vax; <6
o (6 15% s test clia bai véin < 50
o (C620% s test clia bai thoa man n < 200
o (6 25% sb test clia bai c6 n < 2000

e Con lai khong co diéu kién gi thém

Trang 3



Bai 4. Tro choi

Sau 18 thanh hon ctia TAm 1a cac tro choi dan gian ciia vuong qudc, mot trong nhiing trd choi duoc
wa chudng 1a tro choi bang sb dién ra nhu sau:

Xét bang s6 gdm 3 X n 6, mdi 6 chira mot s6 nguyén cé gia tri tuyét ddi khong vuot qua 100.

Vi du:

3] - 2 0 51 -1
3 2 4
1 1 1 1 1 1

Ta goi diem ctia moi cdt 1a tich cua ba so trong cot do, diem cua bang la tong tat ca diém cua cac

cot. V6i bang trén thi diém bang:
(-3)x(0)x(1) + (-1)x(-3)x(1) + (-2)x(2)x(1) + (0)x(4)x(1) + (5)x(0)x(1) + (-1)x(5)x(1) = -6

Ta c6 loai phép bién ddi bang nhu sau: Trao hai 6 lién tiép trén ciing mot dong cho nhau, diéu kién
dé thuc hién duogc phép trao 1a mot 6 phai khac 0 va 6 con lai phai bang 0.
Yéu cau: Cho bang s6, hiy bién doi bang dé duoc bang c6 diém 1a 16n nhat.
Dir liéu: Vao tir tép vin ban GAME.INP gom

e Dong dau 1a sb n;

e Dong thir hai chira n s6 nguyén 1a n s6 duoc ghi trén dong 1 ciia bang sd;

e Dong thi ba chira n s6 nguyén 1a n s6 dugc ghi trén dong 2 cta bang s6;

e Dong thi tu chira n s6 nguyén 1a n s6 dugc ghi trén dong 3 cua bang so.
Két qua: Ghi ra tép vin ban GAME.OUT gdm mot dong chira mot sé duy nhét 1a tong diém 16n
nhat dat duoc.

Vi du:
GAME . INP GAME . OUT GIAI THICH
7 36
-3 -1-205 -10
3 |-1 |2 |0 0 5 -1
© -32405 -2 3 2 )

1111111

Rang budc:

o C620% sb test tng v6i 20% s6 diém cua bai co n < 5 va cac sd ghi trén dong thir ba déu
bang 1;

e C620% test khac ting véi 20% sb diém ciia baicon < 5;

o (C620% test khac Gmg v&i 20% sb diém cia bai co n < 10;

o (6 20% test khac ing voi 20% s6 diém ciia bai c6 n < 100 va cac sd ghi trén dong thi ba
déu bz:ing 1;

o (C620% sb test con lai tng vdi 20% sé diém cua bai co6 n < 100.

Thi sinh khong dwoc su dung tai liéu. Can b coi thi khong gidi thich gi thém.
Hovatén thi SinR: .........cooveeeeeeeeeeeeeee, S6 BAO AANI: oo
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