Pé Tin_10_11

KY THI OLYMPIC TRAI HE HUNG VUONG

(Dé thi gom: 05 trang)

LAN THU XIX, NAM 2025
PE THI MON: TIN HQC - LOP 10
Thoi gian l1am bai: 180 phut

(Khong ké thoi gian giao d¢)

TONG QUAN BAI THI
Cau Tén bai File chwong trinh File input File output Piém
1 Poc sach READBOOK.* READBOOK.INP | READBOOK.OUT 7,0
2 | Tir hoan hao PERFECT.* PERFECT.INP PERFECT.OUT 7,0
3 Camera an ninh CAMERA * CAMERA.INP CAMERA.OUT 6,0

Dau * duogc thay thé boi mot trong ba phan mé rong 1a: PAS, CPP hoic PY cua ngdn
ngitr 1ap trinh sir dung twong ung la Pascal, C++ hodc Python.

Em hay ldp trinh gidi cac bai todn sau:

Céu 1 (7,0 diém). Poc sach

Ti da tham gia Ngay Sach va Vin hoa doc Viét Nam 21/4 va mua duoc n cudn sach.
M&i cudn sach i c6 mot gia tri hip dan 1a k;. Anh 4y d3 sip xép cac cudn sach 1én ké tir trai
qua phai sao cho gia tri hip dan khong giam.

Sau mot thoi gian dai, Ti méi c6 thoi gian doc sach. Anh Ay c6 tong cong t phut dé
doc. V&i mbi cudn sach, Ti ¢6 hai lua chon:

- Poc toan bo cudn séach, tén a phut;

- Chi doc noi dung tir bia sach, tén b phut.

Ti s& bat dau tir cudn sach dau tién (bén trai nhat) va doc 1an luot sang phai.
Néu khong du thoi gian dé hoan thanh mot cudn sach, cudn dé khong dugc tinh vao
cam hirng. Cam hung cua Ti 1a tong gia tri hip din k; cia cac cudn sach ma anh 4y
doc toan bo.

Yéu ciu: Tinh gia tri cam hung t6i da ma Ti c6 thé dat duoc sau t phut.

Dir liéu vao: Tir tép vin ban READBOOK.INP ¢6 cau tric nhu sau:

- Dong dau tién chita bn s6 nguyén duongn, t,a, b (n < 2 X 10%;t < 10%b < a < 10°);

- Dong thir hai chtra n s6 nguyén duong ki, ks, ..., k, (k; < 10% k; < kipq).

Hai s6 ghi trén cing mot dong duoc phan cach nhau bai mot dau cach.

Két qua: Ghi ra tép van ban READBOOK.OUT, mét sd nguyén 1a gia tri cam hing

tdi da ma Ti ¢6 thé dat duoc sau t phut.
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Vi du:

READBOOK.INP | READBOOK.OUT
3521 6

224

21031 6

33

41032 12

3456

Gidi thich:

- O vidu 1, Ti ¢6 thé doc toan bd cudn sach dau tién (ky = 2, mét 2 phut), doc ndi
dung bia ctia cudn thr hai (mat 1 phut), doc toan bo cudn thi ba (k; = 4, mat 2 phut). Tong
thoi gian: 2 + 1 + 2 = 5 phat. Téng cam hing: 2 + 4 = 6

- O vidu 2, Ti ¢6 thé doc toan bd ca hai cudn sach (k;y = 3,k, = 3), mit3+3=6 phut.
Tong cam hing: 3 +3 = 6

- O vi du 3, Ti ¢6 thé doc toan bo cudn sach dau tién (k; = 3, mét 3 phut), doc toan bo
cudn thtr hai (k, = 4, mat 3 phut), doc toan bd cudn thir ba (ks = 5, mat 3 phut). Téng thoi gian:
3 + 3 4+ 3 = 9 phat (vAn con du 1 phat). Tong cam himg: 3 + 4 + 5 = 12.

Rang budc:

- Subtask 1 (60% sb diém): n < 1000;

- Subtask 2 (20% s6 diém): k; = k;.q, v6ii = 1,..,n;

- Subtask 3 (20% sb diém): Khong c6 rang budc gi thém.

CAu 2 (7,0 diém). Tir hoan hio

Téo va Tép 1a hai anh em than thiét, mdi ngudi c6 mot sé thich riéng. Trong khi Téo
1udn bi cudn hit boi viéc kham pha nhitng diéu thi vi trong ngdn ngit tiéng Anh, Tép lai thich
nhirng trd vui nhon ngoai troi. Mua dong nay, ca hai quyét dinh cung nhau di du lich dén mét
dat nuéc phu day tuyét tring.

Ho lang thang khip cac con phé ¢ kinh, tin huong khong khi mua dong tuyét dep.
Khi di ngang qua mot birc tuong 16n, Téo bt ngd nhin thdy mét tir khong 16 dai N chit cai,
duoc viét 1én boi nhitng ké nghich ngom. La ngudi dam mé ngdn ngi, Téo 1ap tic bi thu hut
va bt dau nghién ctru tir ndy. Cau dic biét yéu thich nhing tir c6 ding N chit cai va ludn
kiém tra O tir con cua ching. Dbi véi mdi tir con, Téo kiém tra xem liéu tit ca cac chit cai
trong d6 c6 hoan toan khac nhau hay khong. Néu diéu kién ndy dung voi moi tir con, Téo s&
goi tir do 1a hoan hao.

Trong khi Téo mai mé phén tich, Tép cam thdy hoi chan. Ciu quyét dinh sir dung
nhirg qua bong tuyét dang cim dé tréu dua anh trai. V&i dung N qua bong tuyét trong tay,
Tép bat dau ném. Ca ném dau tién, dii Téo nhanh nhen né duoc, di dap trang chit cai thu p;

clia tir trén tuong, che phi hoan toan chit cai d6. Khong dimg lai & d6, Tép tiép tuc ném nhimng
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qua bong tiép theo, mdi 1an lai che phi mot chit cai khac cua tir. Sau khi Tép ném hét N qua
bong, toan bo tir da bi tuyét bao phit hoan toan.

Nhin vao tir di bi che phu, Téo nhdn thiy ring no trd nén hoan hao. Pidu nay budc cau
phai thay d6i dinh nghia ctia minh: mot tir dugc goi 13 “hoan hao” néu khong co tir con nio
trong s6 O tir con chira hai chit cai gibng nhau ma khong bi tuyét che phu.

Téo gio ddy mudn biét rang, sau ci ném thir bao nhiéu ctia Tép (bao gém ca trudng
hop chua ném cl ndo), tir trén tudong sé trd thanh hoan hao.

Yéu ciu: Hiy gitp Téo lap trinh giai quyét yéu cau trén.

Dir liéu vao: Tir tép van ban PERFECT.INP ¢6 cdu trac nhu sau:

- Dong dau tién ghi mot tir gdm N (1 < N < 10°) chit cai thuong trong bang chif cai
tiéng Anh;

- Dong thir hai ghi mot s6 nguyén duong Q (Q < 10°) dai dién cho sb luong tir con
can kiém tra;

- Q dong tiép theo, dong thir i ghi hai sd nguyén duong a; va b; (a; < b; < N), chi ra
rang tir con thir i bit dau tir chit cai thir a; va két thuc tai chit cai thu b; cua tir trén tudng;

- Dong cubi cung ghi N sé nguyén duong p; (p; < N), biéu thi thir tu cac chit cai bi
che phu béi ting qua bong tuyét.

Hai s6 ghi trén ciing mot dong dugc phan cach voi nhau boi mot dau cach.

Két qua: Ghi ra tép vin ban PERFECT.OUT mot s6 nguyén biéu thi sau qua bong
tuyét thir bao nhiéu (c6 thé 13 0) thi tir trén tudng trd thanh hoan hao.

Vi du:

PERFECT.INP PERFECT.OUT

aaaaa 2
2

12

45
24153
abbabaab 5
3

13

47

35
63514278
abcd 0
1

14
1234
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Giai thich: Vi du 2, Tinh trang cua tir trén tudng sau mdi 1an ném bong tuyét:
abbab*ab
ab*ab*ab
ab*a**ab
*b*a* *ab
*b****ab
******ab
*******b
skoskoskeosk skoskokosk

Sau quéa bong tuyét thir 5, tir trd' thanh hoan héo.

Rang bugc:

- Subtask 1 (30% s6 diém): 1 < N, Q < 500;

- Subtask 2 (30% s6 diém): 1 < N, Q < 3000;

- Subtask 3 (20% s6 diém): Tir chi chura cac chir cai ‘a’;

- Subtask 4 (20% s6 diém): Khong c6 rang budc gi thém.

CAu 3 (6,0 diém). Camera an ninh

Teo, mdt chuyén gia cong ngh¢ tré dﬁy nhiét huyét, ludn bi cudn hat boi sy tuong tac
phtec tap trong cac hé théng mang ludi. Trong mot chuyén tham quan trién 13m cong nghé,
Téo tinh c& bi 4n twrong béi mot tic phadm nghé thuat sip dit doc ddo mang tén NetVision.
Tac pham nay khong chi thé hién nét tinh té cua nghé thuat duong dai ma con tich hop cong
ngh¢ cao, vo1 mang ludi camera dugc két ndi chit ché tao thanh mot hé théng hoat dong
tuong tac.

Céc camera trong NetVision khong chi ¢6 vai trd 1am ndi bat y tuong nghé thuat ma
con dam nhiém nhiém vu giam sat toan bd khong gian trién 1am. Diéu ndy goi mé cho Téo
mot thach thac thu vi: nghién ctru cach t6i uu hoa diéu khién mang ludi camera, vira dam bao
hiéu qua vira giit dugc vé dep cta tic pham.

Hé théng gém N camera, duoc danh sb tir 1 dén N, va duge ndi v6i nhau quaN —1
day dan, dam bao rang bat ky hai camera nao ciing c6 thé lién két truc tiép hodc gian tiép.
M&di camera dugc trang bi mdt nat bat/tat riéng va dac biét, khi mot camera thay doi trang
thai, tat ca cac camera két ndi truc tiép véi no ciing sé thay ddi trang thai theo.

Téo nhan ra bai todn quan trong nhat 14 tim cach nhan niit v6i s 1an it nhat dé tt toan
bo cac camera trong hé thong ma khong lam mét di y nghia tugng trung cta tic pham.

Yéu ciu: Hay giup Teo tim ra s6 1an nhan nat tdi thiéu dé tat tit ca cac camera trong
hé thong.

Dir liéu vao: Tir tép vin ban CAMERA.INP ¢6 cdu tric nhu sau:

- Dong dau tién chiramot sd nguyén N (3 < N < 10°) 1a s luong camera trong tac pham;
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- Mbi dong trong N —1 dong tiép theo chira hai sb nguyén dwuong a,b
(a,b < N; a # b), nghia la camera a va b dugc két ndi tryc tiép bang mot day;

- Dong cudi cung chira N sb6 nguyén. S6 th i trong cac s6 ndy 1a 1 néu camera i dang
bat ban du va 0 néu camera i dang tit.

Hai s6 ghi trén cung mét dong duoc phan cach nhau bai mot dau cach.

Két qua: Ghi ra t&p van ban CAMERA.OUT mot s6 nguyén 1a sé 1an nhan nut tdi
thiéu dé tat tit ca cac camera. Néu khong thé tat tit ca cac camera, ghi ra chudi “impossible”.

Vi du:

CAMERA.INP CAMERA.OUT

5 4
12
13
24
25
01011
5 impossible
12
23
34
45
01111

Giai thich: Vi du 1, cach tdi vu dé tit tit ca cac camera 1a nhan nut cia cac camera 4,
5, 3 va 1 theo thur ty nay.

Rang budc:

- Subtask 1 (5% s6 diém) N < 20;

- Subtask 2 (15% sb diém) N < 40;

- Subtask 3 (10% s diém): Hai camera a va b duoc két ndi truc tiép khi va chi khi
la—b|=1;

- Subtask 4 (40% s6 diém): M&i camera duogc két ndi tryc tiép voi toi da 3 camera khac;

- Subtask 5 (30% s6 diém): Khong c6 rang budc gi thém.

HET
Thi sinh khong dwoc sw dung tai liéu. Giam thi coi thi khong giai thich gi thém
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