HOI CAC TRUONG THPT CHUYEN KY THI CHON HQC SINH GIOI
VUNG DH&DB BAC BO LAN THU XVI, NAM 2025

PE THI MON: TIN HOC - LOP 11
Thoi gian 1am bai: 180 phat (khong ké thoi gian giao dé)
Ngay thi: 21 thang 4 nam 2025
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PE CHINH THUC

(Pé thi gom 04 trang)

TONG QUAN PE THI
Bai Tén bai File chwong trinh Input/Output biém
1 | Sao chép anh pics.* Thiét bi chuan 100
2 | Di chuyén robot robot . * Thiét bi chuan 100
Hanh trinh du lich dtour. * Thiét bi chuan 100

Ddu * dirgc thay bsi PAS, CPP, PY cua ngdn ngit ldp trinh twong g Pascal, C++ hogc Python

Bai 1. Sao chép anh

Trong budi hop 16p, Alice da chup dugc n bic anh, cac bic anh duoc danh sb tir 1 dén n.
Buc anh thir i (1 < i < n) c6 kich thuéc s;. C6 m ban trong 16p muén nho Alice sao chép
cac buc anh, ban thir k (1 < k < m) s& dua cho Alice hai 6 dia, 6 dia thir nhat c6 suc chta
ay, 6 thir hai c6 strc chira by, va mot danh séch L, 1a cac buc anh khdng can sao chép. Ban

thi k mong muén c6 thé sao chép dugc nhidu bac anh nhat vao hai 6 dia gdm cac bic anh

khong thuoc danh sach Lj. Alice khong chac chin cé thé sao chép dugc t6i da cac buc anh

theo cach ti wu. Tuy nhién, ban thr k van vui vé néu sé lwong bic anh sao chép duoc

khong it hon (g, — 1), trong d6 gj, 1a s6 luong tbi da cac btc anh co thé sao chép duoc theo

céch téi uu.

Yéu cau: Hay giup Alice dua ra ké hoach sao chép cac birc anh cho cac ban. Gia st t;, 1a sd
lwong buc anh ma Alice c6 thé sao chép cho ban thir k (1 < k < m), gia tri nay duoc chap

nhan néu (g, — 1) <ty < g

Dir liéu: Vao tir thiét bi vao chudn (ban phim) c6 khuén dang:

Dong dau chua hai s6 nguyén duong n,m (n,m < 10°);
Dong tha hai chira n s6 nguyén duong sy, s, ..., S, (5; < 10°);
Dong thir k (1 < k < m) trong m dong sau, mdi dong ¢6 dang:

o Hai sb dau tién 1a ay, by (ax, bx < 10°);

o S6 tha balasé |L,| 1a sé bic anh ma ban k khong thich;

o Tiéptheo 1a |L,| s6 1 chi sb cac buc anh thudc danh sach Lj,.

Tong sb lugng phan tir trong m danh sach khong vuot qua 10° (XM, |L,| < 10%).



Két qua: Ghi ra thiét bi ra chuan (man hinh) c6 khuén dang:

- Dong dau chtra s nguyén t, 1a sé birc anh c6 thé sao chép cho ban thir nhit;

- Dong thr hai 1a mot xau do dai n chi gdm cac ki ty '0’,'1’,’2" mé ta cach sao chép
cac btc anh cho ban thir nhét, trong d6 ki tu th i (1 < i < n) bang '0’ cho biét bic
anh thtr i khong duoc sao chép, bang ‘1’ hodc '2’ cho biét buc anh i dugc sao chép

vao dia 1 hoac dia 2;

- Do dit liéu ghi ra qua 16n nén vai cac ban con lai chi can dua ra sb luong bic anh cé

thé sao chép dugc. Cu thé, dong thir ba cham — 186 t,, ts, ..., tpy.

Vi du:

Input

Output

Giai thich

1 341
0

2 2 6

0
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111022
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V&i ban the 1, tdi da cac birc anh c6 thé sao
chép dwogc la 5 (vi du, dia 1 chtya blrc anh
1,2,3; dia 2 chra brc anh 5,6). Két qua
dwa ra bang 4 hodc 5 déu dwoc chap nhan.

V&i ban thiy 2, ti da cac birc anh c6 thé sao
chép duoc la 4 (vi du, dia 1 chta birc anh
1,4; dia 2 chtva birc anh 3,5). Két qua dua
ra bang 3 hodc 4 déu dwoc chip nhan.

Vé&i ban the 3, tdi da cac birc anh cé thé sao
chép dwoc la 6 (vi du, dia 1 ch&ra birc anh
1,4; dia 2 cha birc anh 2,3,5,6). Két qua
bang 5 hoac 6 déu dwoc chap nhan.

Giai hgn:

e Subtask 1 (25%): n < 10;m < 3; ay, b, < 1000; |L,| = 0.
e Subtask 2 (25%): n < 50;m < 3; ag, b, < 1000.

e Subtask 3 (25%): |L,| = 0.
e Subtask 4 (25%): Khong cé rang budc nao thém.

Bai 2. Di chuyén robot

Alice thiét ké tro choi diéu khién robot nhu sau: Mot robot dat trén mot san duoc biéu dién
nhu mot ludi 6 vudng kich thuéc n x m. Cac dong duoc danh sb tir 0 dén n — 1, cac cot
duoc danh sd tir 0 dén m — 1. O nam giao giita hang i cot j duoc goi 12 6 (i, ), mot s 6 cua
ludi 1a tuong, cac 6 con lai 12 6 ty do. Ngudi choi diéu khién robot bang bén loai lénh: U, D,

L, R, gia st robot dang dung tai 6 (x, ), robot s& di chuyén tuwong tng nhu sau:

e LénhU:Néux = 0hoic (x — 1,y) la twong, robot s& khdng di chuyén. Nguoc lai,

robot s& di chuyén dén (x — 1,y)




e Lénh D: Néu x = n — 1 hoic (x + 1,y) la tuong, robot s& khdng di chuyeén.
Nguoc lai, robot s& di chuyén dén (x + 1,y)
e LénhL:Néuy = 0hoic (x,y — 1) 1a tudng, robot s& khong di chuyén. Nguoc lai,
robot s& di chuyén dén (x,y — 1)
e Lénh R: Néuy = m — 1 hoic (x,y + 1) 1a tuong, robot s& khéng di chuyén.
Nguoc lai, robot s& di chuyén dén (x,y + 1).
Nguoi choi khong duoc biét chinh xac vi tri ban dau cua robot, chi biét rang robot c6 thé
dang & méot trong k 6 tw do (uq, vy), (Uy, V), ..., (Ug, Vk).

Yéu cau: Hay tim mot day Iénh diéu khién robot dé robot ludn két thic tai vi tri (0, 0).

Dir liéu: Vao tir thiét bi vao chuan (ban phim) c6 khuén dang:
- Dong dau chta ba s6 nguyén dwong n,m, k (n,m < 200; k < 10);
- Dong tht i trong n dong tiép theo chira m sé md ta ludi, sé thir j bang 0 (hoic 1)
tuong tng 0 (i, ) la khong cé twong (hoac co tuong);
- Dong thtr t trong k dong tiép theo, mdi dong chira hai sé ug, v,.
Dit liéu dam bao bai toan ludn co6 cach di chuyén thoa man.
Két qua: Ghi ra thiét bi ra chuan (man hinh) mot dong chira mét x4u chi gom cac ki ty L,
R, U, D mo ta day I¢nh.

Vi du:
Input Output Giai thich
2 2 2 UL Néu ban dau robot & 6 (0, 1) thi vj tri robot
0 0 sau méi Iénh twong (rng nhw sau:
10 (0,1) — (0,1) — (0, 0)
01 Néu ban dau robot & 6 (1, 1) thi vij tri robot
11 sau méi Iénh twong (rng nhw sau:
(1,1 —» (0,2) — (0, 0)
Giai han:

e Subtask 1 (15%): k = 1 va tat ca cac 6 déu 1a 6 ty do.
e Subtask 2 (25%): k = 1.

e Subtask 3 (30%): m,n < 10; k < 3.

e Subtask 4 (30%): Khéng cé rang budc nao thém.

Bai 3. Hanh trinh du lich

Dat nude cua Alice gdm c6 n thanh phd va n — 1 con duong hai chiéu gitta cac thanh phd.
Hé thong dudng dam bao tir thanh phd bt ki ¢6 thé di dén duoc thanh phd bat ki khac. Dé
phat trién du lich, chinh pha di thyc hién phurong 4n nhu sau:
- Mot danh sach gom k cap thanh phd (uy, v1), (Uy, v3), ..., (U, Vi) duge cong bd;
- Dinh nghia mot hanh trinh du lich duoc goi 13 chira cip thanh phd (u, v) néu hanh
trinh d6 tham tit ca cac thanh phd nam trén dudng di ngin nhat giita hai thanh phd



u, v (bao gom ca hai thanh phd u, v). Néu mét hanh trinh du lich chia it nhat mot cap
trong k cdp thanh phd di cong bé thi hanh trinh du lich d6 s& dugc hd tro gid 50%.

Alice dang xdy dung mét hanh trinh du lich xuét phét tai thanh phé s, di doc theo cac con

duong

va mong mudn thim mdi thanh phd khéng qua mot 1an nhung phai chira it nhat mot

cap thanh phd d3 cong bd dé duoc hd tro gia.

Yéu cau: Cho g gia dinh, véi mot gia dinh md ta bang thanh phé s, hdy cho biét c6 bao
nhiéu thanh phd f (f # s) ma hanh trinh du lich la duong di tir thanh phd s dén thanh phd
f chira it nhat mot cip thanh phd da cong bd va khong cé thanh phd nao di qua mot lan.

Dir liéu: Vao tir thiét bi vao chudn (ban phim) c6 khudn dang:

Dong dau chia ba s6 nguyén duong n, k, g (n, k, q < 2 x 10°);

Tiép theo 1a n — 1 dong, mdi dong chira hai s6 i, j m6 ta con dudng giira hai thanh
phd i, j;

Dong tha t (1 < t < k) trong k dong sau chira hai s6 nguyén duong u,, v, (u, # v;)
mo ta cdp thanh phéd dugc cong bo;

Dong tiép theo chira g s6, mdi s6 mo ta mot gia dinh.

Két qua: Ghi ra thiét bi ra chuan (man hinh) mét dong gém q s6 1a cau tra 10i cho g gia

dinh.
Vi du:
Input Output
5 2 2 32
12
2 3
3 4
4 5
2 3
35
1 4
Giai hgn:

Subtask 1 (15%): n,k,q < 200 va hé thdng dudng c6 dang duong thing vai cac
thanh phé lan luot tir 1 dén n (thanh phé i co dudng ndi dén thanh phd i + 1).
Subtask 2 (20%): n, k,q < 200.

Subtask 3 (20%): Hé thdng dwong cé dang duwdng thang.

Subtask 4 (45%): Khong c6 rang budc nao thém.

Hovaténthisinh: .......................coiiiiiiiii... S6 bdo danh: ..........c.eeieeiii

Luu y: Thi sinh khong duogc sir dung tai liéu; Can bo coi thi khong giai thich gi thém.



