PREVOI 2024 THI THU HQC SINH G101 QUOC GIA

TRUNG HQC PHO THONG
NAM HOQC 2024-2025

Mbn: TIN HQC

Thoi gian: 180 phat (khong ké thoi gian giao dé)
Ngay thi: 18/11/2024

Dé thi gébm 06 trang, 03 bai

TONG QUAN DPE THI
Tén bai | File File div File Giéi han | Gioi han | Diém
chwong trinh | liéu vao két qua th&i gian | bé nh&
Bai 1 | Lam van | WORD.* WORD.INP | WORD.OUT | 1 giay 1024 MB | 7
Bai 2 | Pau bai CARD.* CARD.INP | CARD.OUT | 1giay 1024 MB
Bai 3 | Pén dé LIGHT.* LIGHT.INP | LIGHT.OUT | 3 giay 1024 MB | 6

D3u * dwoc thay thé b&i PAS hodc CPP clia ngdn ngit 1ap trinh slr dung twong trng 1a Pascal hodc C++.

Hdy lép trinh giéi cdc bai todn sau:

Bai 1: Lam vin (7 diém)

Ban 1a mot hoc sinh. Vi vay, chic han ban con nhé rat nhiéu tho van. Khi lam tho, mdi thé loai
tho lai c6 mot sé quy tac riéng biét vé viéc sir dung dau thanh trong céc cau lién tiép, goi la luat

bang tric. Vay c6 ton tai luat bang trac khi lam vin hay khong? Cau tra 10i 1a 6. Ta hay thir
viét lai hai cau dau tién cua d¢ bai nay nhu sau:

“Ban 1a mot hoc sinh. Vi vay, chic han tho van ban con nhé rat nhiéu.”

RO rang cach viét lai nay nghe xuoi tai hon cach viét truéc. Ly do 1a bai cach viét thir nhat da
khong tuan theo luat bang trac: két thic cau trude 1a thanh ngang (“sinh”) thi két thic cau sau
khong nén la thanh ngang (“van”), ma nén la thanh huyén (“nhiéu”).

Nha vin Nguyén Nhu mudn nho ban dua vao luat bang tric dé xay dung mot mé hinh may viét
van ty dong. Ong co danh sach caa N tir tiéng Viét. Mot s6 cap tir duge phép ding ¢ canh nhau
trong cung cdu vin, con cac cap tir khac thi khong. Ngoai ra, ban chi duoc phép bat dau cau
van bang mot sé tir nhat dinh. Két thdc cau ludn ludn 1a dau chdm. Mdi cau van phai chia it
nhat mot tir. Mot bai vin duoc hop thanh bgi mot s cau van c6 thi tu. Bai vin khong co cau
vén nao cling dugc coi la mot bai van.

N tir d& cho duoc chia thanh hai nhém: tir xau va tir dep. Néu tir cudi cung caa mot cu 1a tir
dep, thi cau d6 duoc goi 1a cau hoan hao. Con néu tir cudi clng cua cau 1 tir x4u, thi cau do
duoc goi 1a cau khong hoan hao. Néu bai vin chtra cAu khéng hoan hao, thi nd chi dwroc phép
1& cAu cudi ciing trong bai van do.

1/6



Vi mét cdu van khong nén qua dai ciing khéng nén quéa ngén, nha vin Nguyén Nhu di xac dinh
trudc Mot s6 nguyén K, tir d6 ta c6 cong thic tinh diém so6 cia cau van co w tir (w > 0, dau
cham khong dwoc tinh la mot tir) bang:

K+ (K-1)+(K-2)+ .. +(K-w+1)

Ban ciing duoc cho trugce quan hé hop/khong hop giita 6 diu thanh (ngang, huyén, sic, hoi,
ngd, nang) dudi dang mot ma tran nhi phan 6 x 6. Mdi quan hé s& cho biét c6 nén dat cau co
két thic bang dau thanh nay & ngay sau cau c6 két thuc bang diu thanh kia hay khong. Hai cau
van canh nhau két thic bang hai ddu thanh hop nhau goi 1a mét ciip cau hgp nhau. Chi c6
mot ngoai 1€: mot cdu van khong hoan hao sé khong dwoc xét quan hé hop nhau véi cdu van
truée dé, bat ké chung két thuc bang ddu thanh gi.

Nha vin Nguyén Nhu mubn ban tim thuat toan dé sinh ra mot bai van dai khéng qua M tir ¢6
d9 mwot ma la 16n nhat. B6 mugt ma cia mot bai van dugc tinh nhu sau:

D6 muot ma = (tong diém cua cac ciu vin) x (s6 cap cau hop nhau trong bai vin)

Yéu ciu: Cho céc sé nguyén N, K, M, déng thoi cho quan hé gitra cac tir va quan hé giira cac
dau thanh, hay tinh d6 muot ma cta bai vin c6 d6 muot ma 16n nhat dai khdng quéa M tur.

Dir liéu: Vao tir file WORD.INP gom :

e Dong dau chia ba sb nguyén duong N, K, M (1 <N, K, M < 1000).

e Dong tht hai gdm N sé nguyén trong khoang tir 1 dén 6, biéu thi dau thanh cua cac tir.

e 6 dong tiép theo, mdi dong gém 6 sé nguyén nhan mot trong hai gia tri 0 hoac 1. Néu
s6 tha j trén dong tht i trong 6 dong nay bang 0 thi cau trude két thic bang dau i s&
khdng hop vai cau sau két thic bang dau j. Nguoc lai, néu s tht j trén dong thi i trong
6 dong nay bang 1 thi ciu trudc két thic bang dau i s& hop voi cau sau két thiic bang
dau j.

e N+ 1dong tiép theo, mdi dong géom N + 1 s6 nguyén biéu thi mot ma tran nhi phan
kich thudc (N + 1) x (N + 1). Trong ma tran nay:
- Néu sé thu j (1 <j <N) trén dong thir i (7 <i <N) bang 1 thi tir thir j 6 thé dugc viét
ngay sau tir thir i trong ciing ciu van. Nguoc lai, néu sé tht j trén dong tht i bang 0 thi
s& khong duoc phép viét tir thi j ngay sau tir thi i trong cling cau vin.
- Néu sb thir N + 1 trén dong thar i (7 <i <N) bang 1 thi tir tha i 12 tir dep, con ngugc
lai thi tir thir i 12 tir XAu.
- Néu s6 thar i (1 <i <N) trén dong tha N + 1 bang 1 thi ban dugc phép bat dau cau van
bang tir thir i, con néu bang 0 thi khong duoc phép.
- S6 thir N + 1 trén dong thir N + 1 ludn ludn bang 0.

Két qua: Ghi ra file vin ban WORD.OUT mét s6 nguyén duy nhét 1a ¢6 muot ma cia bai vin
c6 d6 muot ma 16n nhat dai khdng quéa M tir.
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Vi du:
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Giai thich vi du:
C6 mot s bai van ¢6 d6 muot ma tdi vu bang 20, chang han nhu:
_234.25.2.”,d0 muot ma bing (4 + 3+ 2) + (4 +3) +4) x 1 = 20.

-“134.25.7.”,d muot mabang ((4 + 3 +2) + (4 + 3) + 4) x 1 = 20. Tuy ring hai cau vin
cudi cuing hop nhau vé dau thanh két thuc, nhung vi cdu “7.” 1a cau khong hoan hao nén khdng
duoc tinh 1a hop véi cau “2 5.7

Rang bugc:
Subtask 1: 25% sb test twong ing vdi 25% sd diém c6 1 <N, M <7,
Subtask 2: 25% sb test khac tuwong ung véi 25% sd diém ¢6 1 <N, M < 20.

Subtask 3: 25% sb test khac twong g véi 25% s diém ¢6 1 <N, M < 100.
Subtask 4: 25% sb test con lai ing voi 25% s6 diém khong ¢ rang budc nao thém.

Bai 2: Pau bai (7 diém)

Dao gan day Kién say mé choi mot tro choi ddu bai trén may tinh. Mot hdm, Kién dan ban ciing
I6p 12 Khanh vé tham nha sau budi hoc. Khanh dugc Kién gigi thiéu vé tro dau bai kia. Luat
choi rat don gian. C6 2 x N quan bai, dugc xép thanh hai hang, mdi hang N quan. Céc quan &
hang dudi thudc vé ngudi choi, con cac quan bai & hang trén 1a cia may. Trén mdi quan bai co
ghi mot s6 nguy@n 1a sicc manh ciia quan bai d6. Ngudi choi va may ciing dugc cho mot s6
nguyén khdng am M. Pau tién, may s& chon ngiu nhién hai sé nguyén X. va K théa mén 0 <
X < [M/N] va 1 < K; < N. Mdy giir bi mat hai s nguyén nay, nguoi choi khong hé biét. Sau
d6, dén lugt ngudi choi chon hai sé nguyén X, va Kp thoa man 0 < X, < /M/N] va I <Kp <N.
Khi ca may va ngudi choi da chon xong hai con s6 cta minh, cac thao tac sau day s& dugc thuc
hién:
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- Strc manh cua cac quan bai ¢ hang trén duoc cong mot luong bang X, riéng quan bai ¢ vi tri
K¢ ¢ hang trén con dugc cong thém mot luwong bang (M — N x X¢) nita.

- Sirc manh cua cac quan bai ¢ hang dudi dugc cong mot luong bang Xp, riéng quan bai & vi tri
Kp 0 hang dudi con dugc cong thém mat luwgng bang (M — N x X;) nira.

Sau céc thao tac trén, ta s& so sanh cac 14 bai & cuing vi tri trén hai hang. Cu thé, goi C[i] la sic
manh cua la bai o vi tri ther i ¢ hang trén (1 <i < N) va P[i] la sicc manh cua la bai ¢ vi tri thar i
& hang dudi (I <i <N). O mdi vi tri thi i trong sé N vi tri, néu C[i] > P[i] thi may duoc cong
1 diém, con néu C[i] < P[i] thi nguoi choi duoc cong 1 diém. Nguoi choi sé thang cudc néu
c6 s6 diém 16n hon sb diém cua may.

V6i mdi phuong an chon (Xp, Kp), ta goi kha ning chién thang cua n6 1a sb cap (Xe, Ko) ma
maéy chon dan dén chién thing danh cho ngudi choi.

Phé bién luat choi cho Khanh xong, Kién cho Khanh choi thir mét van. Vira nhin thay 2 x N 14
bai va s6 M, Kién da tho dai: “Bai xau thé nay lam sao ma thang duoc”.

Nhung Khanh khong nghi thé. Khanh bao véi Kién: “Thang duoc tot!”.
Kién khéng tin, nén bit Khanh phai chang minh nhitng gi minh vira n6i 1a sy that.

Yéu cau: Hay gip Khanh ching minh luan diém caa minh bang céach tim cap s6 nguyén (Xp,
Kp) mang lai kha nang chién thang cao nhat.

Dir li¢u: Vao tir file CARD.INP gom :

e Dong dau chira hai s6 nguyén duwong N, M (1 <N, M < 10°)
e DOng thir hai chira N s6 nguyén c6 gia tri tuyét ¢6i khong vuot qua 10°, 1a s manh caa
cac quan bai ¢ hang trén ma may sé hiru.
e Dong tht ba chira N s6 nguyén c6 gia tri tuyét d6i khong vuot quéa 10°, 1a sac manh caa
cac quan bai ¢ hang dudi ma nguoi choi s hitu.
Két qua: Ghi ra file van ban CARD.OUT hai s6 nguyén X, va K, mang lai kha nang chién
thang cao nhat, cing vai kha ning chién thang cua phuong an chon (Xp, Kp), tat ca ba sb trén
mot dong va cach nhau béi dau cach. Néu c6 nhiéu dap an cuing mang lai kha ning chién thang
cao nhat, hiy in ra dap an c6 Xp nho nhat. Néu van c6 nhiéu dép 4n cing gia tri Xp ndy ma mang
lai kha nang chién thang thang cao nhat, hiy in ra dap an c6 Kp nho nhat.

Vidu:

CARD. INP CARD.OUT
3 11 318

1 -2 3

0 -3 5
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Giai thich vi du:

Kha ning chién thing cua cac lya chon X, va Kp nhu sau:

Xp | Kp |Sic manh cac 4 bai caa | Kha ning chién thing
nguoi choi sau khi c¢fng
11-35

085

0-316

9-26

166

1-214

7-17

247

2-112

508

328

3010
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Kha ning chién thing ctua phuwong an (Xp = 3, Kp = 1) 1a 8 vi ¢ 8 trudng hop twong tng cua
(Xe, Kc) dan dén chién thiang cho ngudi choi, d6 1a (Xe, Ke) € {(0, 1), (0, 2), (0, 3), (1, 1), (1, 2),
(1,3), (2, 2), (3, 2)}.

Rang bugc:

Subtask 1: 25% sb test twong tng véi 25% sd diém co N, M < 300.

Subtask 2: 25% sb test khac tuong g véi 25% sé diém c6 M < 2000.

Subtask 3: 25% sb test khac tuong g véi 25% sd diém co N < 30.

Subtask 4: 25% sb test con lai ing voi 25% s6 diém khong ¢ rang budc nao thém.

Bai 3: Pén dé (6 diém)

Nguoi dan dang cam thay khong hai 1ong vé hé thong dén tin hiéu giao théng & thanh phé
Omega. Ho than phién rang thoi gian cho dén do khi di lai giita cac dia diém trong thanh phé
la qué dai. Trudc khi quyét dinh thay doi hé thong dén giao thong, thi truong thanh phé Ia ngai
PVH muén kiém ching lai phan anh nay cia nguoi dan.

Thanh phé Omega c6 N dia diém, dwgc ndi véi nhau bai N - 1 con dudng hai chiéu. Mai con
duong ndi giira hai dia diém khac nhau. Hé thong cac con dudong dam bao véi moi cip dia diém
(u, v) théa man 7 <u, v <N va u # v, ludn c6 mot va chi mot duong di tir dia diém u dén dia
diém v théng qua mot hoic nhiéu con dudng. Trén mdi con dudng cd mot cot dén giao thong.
Chu ky dén cua moi cot dén 1a K gidy. Cot dén giao thong trén con duong thir i trong sb N-1
con dudng s& bat dén xanh trong gi gidy, bat dau tir thoi diém 0, sau d6 chuyén sang bat dén do
trong K - gi gidy, roi lai chuyén sang bat dén xanh trong gi gidy, sau d6 chuyén sang bat dén do
trong K - gi giy,... ctr thé tiép tuc qua trinh nay mai mai. Khi dén dang do trén con dudng noi
hai dja diém u va v, cac phuong tién khong duoc phép xuét phét tir u dé sang v hoic xuat phét
tir v dé sang u, ma phai chd cho dén khi dén xanh bat Ién mai duoc di chuyén (cac phuong tién
dang ¢ giita con duong ndi u va v thi van duoc tiép tuc di chuyén). Con khi dén dang xanh thi
cac phuong tién c6 thé thoai mai di chuyén trén con dudng ndi u va v. Con duong thi i trong
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sd N-

1 con duong c6 d6 dai ci, 1a sb gidy can dé mot phuong tién di hét con dudng do (ta gia

str moi phwong tién & thanh phé Omega di chuyén véi cing téc do).

Yéu Cau Cho blet hé thong duong xa va deén giao thong & thanh pho Omega, dong thoi cho Q
truy Van truy van thir i gdm hai d1a diém x; va yi. V&i mdi truy van, hay gidp ngal PVH tinh sb
gidy can dé di tir xi dén yi, gia sir rang ngudi lai xe bit dau hanh trinh & thoi diém 0.

Dir liéu: Vao tu file LIGHT.INP :

Dong dau chta ba sé nguyén N, Q, K (1 <N, Q <50000, 2 <K <6).

Dong thir i trong s6 N-1 dong tiép theo gom ba s6 nguyén pi, gi, ¢i (1 <pi <i, 1 <gi <K,
1 <¢i <10000), biéu thi c6 mot con dudng ndi gitra dia diém pi va dia diém (i + 1), v6i
sb gidy dén xanh trong chu ky 12 gi va d6 dai con duong 12 ci.

Q dong tiép theo, mdi dong gém hai sé nguyén xi va i (I <xi, Yi <N).

Két qua: Ghi ra file LIGHT.OUT, véi mdi truy van in ra mot sé nguyén trén mot dong 1a sé
gidy can dé di tir xi dén yi, gia sir rang ngudi lai xe bit dau hanh trinh & thoi diém 0.

Vi du:

LIGHT.INP LIGHT.OUT
4 5 2
2 8
5 15
9 14
1
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Rang bugc:

Subtask 1: 25% s test khac twong g véi 25% s diém c¢d N < 1000.

Subtask 2: 25% sb test twong tng v6i 25% sd diém thoa man con duong thir i ndi gitra
hai dia diém i vai+1 (1 <i<N).

Subtask 3: 25% sb test twong tmg voi 25% sb diém thoa man moi con duong déu co gj
=1(1<i<N).

Subtask 4: 25% sb test con lai tng véi 25% s6 diém khong c6 rang budc nao thém.

HET

Thi sinh KHONG dwoc st dung tai liéu;
Gidm thj KHONG dworc gidi thich gi thém.
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