Pé Tin hoc_10 KY THI CHON HOQC SINH GIOI
(Pé thi gom 05 trang) LAN THU XVI, NAM 2025
PE THI MON: TIN HQC - LOP: 10
Thoi gian: 180 phut
(Khéng ké thoi gian phat dé)

TONG QUAN BAI THI
Tén bai File chuong File dit litu vao |  File di¥ lidu ra
trinh * :
Bail | Ma tran MATRIX.* MATRIX.INP | MATRIX.OUT
Bai2 | Mt khAu tun hoan PASSWORD.* | PASSWORD.INP | PASSWORD.OUT
Bai3 | Bép an cong nghiép KITCHEN.* KITCHEN.INP | KITCHEN.OUT

Diu * dwoc thay thé béi PAS/CPP/PY ciia ngén ngit lgp trinh dwec siv dung twong ing la
Pascal/C++/Python.

Hay lap trinh gidi cdc bai todan sau:
Bai 1. Ma tréan (100 diém)

Ma tran nguyén A kich thudc n X m 1a mot tdp hop gdm nm sb nguyén duoc xép
trén n dong va m cot. Dé biéu dién mot ma tran trong may tinh, ta c6 thé st dung cau
trac dir liéu mang hai chidu. Tuy nhién cach biéu dién thudn tuy nay co chi phi luu trix
rat 16n 1a nm. Trong mot sb truong hop ma tran dic biét, ngudi ta cé thé biéu dién ma
tran theo dang gon hon.

Ma tran hang 1 1a ma trén A = {a- } thod man tinh chat sau: ton tai day so

° * Ulnxm
nguyén uq, Uy, **+, Uy, Va Uy, Uy, ***, Uy Sa0 cho voi moi 1 <i<n,1 <j <m, luén cod
a;j = u; - v;. Voi tinh chat nhu trén, ta ¢6 the Iuu trir mot ma tran hang 1 voi chi phi

Iuru trit chi 1a n 4+ m bang cach luu trir hai day {u;},, va {vj}m.

Hay tim mot biéu dién dang gon ciia ma tran hang 1 cho trudc A. Néu c6 nhiéu phuong
an hop 1¢, in ra phuong an ¢6 tong u; + Uy + ++ + U, + vy + v, + -+ + v, nho nhat.

Dir liéu: nhap tur file van bAn MATRIX.INP:

e Dong dau tién chtra hai s6 nguyén duong n, m 1a kich thudc (s6 dong va sb cot)
cua ma tran A;

e n dong tiép theo, dong thir i chita m sd nguyén a;;, a;p, -+, Ajpy, (1 < a;; < 10'2)
mo ta dong thwr i cua ma tran A.



Két qua: xuit ra file vin ban MATRIX.OUT:

e Dong dau tién chira n sb nguyén mo ta day uy, uy, -+, Up;
e Dong tiép theo chira m sd nguyén moé ta day vy, vy, -+, Up,.
e Néu c6 nhiéu dap an hop 18, in ra mot dap an bat ky;
e Dit liéu dam bao ludn c6 it nhat mot 16 giai hop 16.

Rang bugc:

Subtask 1 (20%): n = 1,m = 1;

Subtask 2 (20%): n = 1,m < 108;

Subtask 3 (30%): n x m < 10°,1 < a;; < 2;

Subtask 4 (30%): n X m < 10°.

Vi du:
MATRIX.INP | MATRIX.OUT Giai thich
23 43 12 6 4 |13 2
824 16 264 cmtoeme - o
61812 482416 8182416

3161812 661812

4+3)+2+6+4)=19
@+6)+(1+3+2)=20

Bai 2. Mat khau tuin hoan (100 diém)

Trén khong gian mang, mdi nguoi dung déu duoc dai dién béi mot tai khoan dinh
danh kém theo mot phuong thirc bao vé. Mat khau 13 mot cong cu bao mat phd bién,
duoc tao thanh béi mot chudi cac ky tu dic trung riéng ciia chi nhan tai khoan.

Ngay nay, mat khiu to ra kém an toan hon cic cong cu bao mat méi khac nhu
nhan dién khudn mit (Face ID), ddu van tay (fingerprint) hay xac thirc hai 16p (2FA),
bdi mat khau co thé dé dang bi “bé khoa” bai nhiing phuong thirc tan cong don gian nhu
“tan cong brute-force” — duyét tu dong tit ca cac kha ning cua xau mat khau. Phuong
thirc nay dac biét nguy hiém néu mat khau c6 chira cac xau con tuin hoan, boi quy luat
tuan hoan c6 thé khién cho mat khau tré nén dé& doan hon.



Ban 1a chu tai khoan cua mot hé théng mang ndi bo. Pé dam bao an toan, ban can
kiém tra lai xem mat khau hién tai cua tai khoan c6 ton tai su tuan hoan nao hay khong.
Biét réng mat khau hién tai 1a mot xau S gém N ky tu Latin thuong. Ban hay thuc hién
Q yéu cau kiém tra sy tuan hoan cta céc xau con S [lq:74] cua mat khiu trén (1 < q <

Q).

Luwu y: Mot xau T goi la tuan hoan néu ton tai mot xdu X # T saocho T =X + X +
et X,

Vi dy, xau T; = ababab la xau tuan hoan vi n6 duge ciu tao boi 3 xau ab ghép lién véi
nhau.

Nguoc lai, xau T, = abcab khong phai 1 xau tuan hoan.

Dir liéu: nhap tur file van ban PASSWORD.INP:

e Dong dau tién chira sé nguyén duong N mo ta d6 dai mat khau

e Dong tiép theo chira xdu S m6 ta mat khau gdm N ky tu Latin in thudng

e Dong tiép theo chira s6 nguyén duong Q moé ta s6 yéu cau kiém tra

e ( dong tiép theo, dong thir g chira hai s6 nguyén duong lgvary,(1<l,<7, <

N) md té yéu cau kiém tra thir q trén xau S[l,;:7,]

Két qua: xuit ra file vin ban PASSWORD.OUT Q dong, dong thir g tng véi truy vén
q 12 YES (néu xau con S [lg:74] tuan hoan) hoic NO (néu xau con S [lq:74] khong tuan
hoan).
Rang bugc:

e Subtask 1 (20%): N, Q < 10%;

e Subtask 2 (20%): N, Q < 103;

e Subtask 3 (30%): N,Q < 10%;
e Subtask 4 (30%): N,Q < 10°.



Vi du:

PASSWORD.INP | PASSWORD.OUT Giai thich
14 NO Truy van 1: abacbaabcabece
abacbaabcabccc NO Truy van 2: abac

5 YES Truy van 3: abc|abc

114 YES Truy van 4: c|c|c

14 NO Truy van 5: abcab

712

12 14

711

Bai 3. Bép in cong nghiép (100 diém)

Siéu thi S c6 N nguyén liéu, mdi nguyén liéu dugc ban theo don vi mt lwgng sb
nguyén kilogram véi gia thanh C; dong/kg va gia tri dinh dudng trén mdi kilogram 13 P

(1<i<N).

La truong bép an cong nghiép, hiy lwa chon cac nguyén liéu trong gii han ngan
sach M d6ng sao cho tong luong dinh dudng cho bira an 13 16n nhat co thé.

Dir liéu: nhap tur file van ban KITCHEN.INP:

e Dong dau tién chira hai s6 nguyén khong am N,M (1 < N <500,1 < M < 10°)
biéu thi s6 lwong loai nguyén liéu trong siéu thi va ngan sach tdi da cho bita dn
e Dong thtr hai chra N s6 nguyén duong C;,C,, -+ Cy md ta chi phi cua 1 kg

nguyén liguthtri (1 <i < N,1 < (; <£500)

e Dong thir ba chita N s nguyén duong Py, P,, -+ Py md ta gia tri dinh dudng cua 1
kgnguyén liguthei (1 <i < N,1<P; <10

Két qua: xuat ra file vin ban KITCHEN.OUT mét sé nguyén duy nhét 13 téng gia tri

dinh dudng tbi da co thé dat dugc

Rang bugc:

e Subtask 1 (40%): M < 50000;
e Subtask 2 (20%): C; 12 mot luy thura cua 2;
e Subtask 3 (40%): Khong c6 gidi han gi thém.




Vi du:

KITCHEN.INP | KITCHEN.OUT Giai thich

550 60 Lua chon t6i wu: 1kg nguyén liéu 1, 3kg
347910 nguyén li¢u 4, 2kg nguyén li¢u 5.
3481112 Téng chi phi:

C =C;+3C4+ 2Cs
=1-3+3-9+2-10
=50

Téng gié tri dinh dudng:

P =P, + 3P, + 2P;
=1-3+3-11+2-12
=60




