TRUNG TAM BOI DUGNG NANG LUC KY THI THU TUYEN SINH LGP 10
VA PHAT TRIEN TU DUY TRUONG PHO THONG NANG KHIEU

OCEAN EDUCATION NAM HOC: 2026 - 2027
Mén thi: TIN HOC

Thoi gian lam bai: 150 phiit
(khong ké thoi gian phdt dé)

TONG QUAN PE THI
Ténbai | File nop Piu vao Paura Gidi han | Piém
Mua sim | SHOPPING.* | SHOPPING.INP | SHOPPING.OUT | 1 giay / 1GB 2,5
Béng sb BOARD. * BOARD. INP BOARD.QOUT | 1 gidy/1GB | 2,5
Mo hinh MOHINH. * MOHINH.INP MOHINH.OUT 1 giay / 1GB 2,5
Gia sach SHELF . * SHELF . INP SHELF .0UT 1 giay / 1GB 2.5

Luu y:

 DAu * dudc thay bdi PAS hodc CPP hodc PY tuong (ing véi ngdn ngit 14p trinh Pascal hodc C++
hodc Python.

e Khi ndp bai, thi sinh luu tit ca céc t&p can ndp vao mot thu muc c6 tén theo miu TIN<SBD>,
trong d6 SBD 1a s bao danh cta thi sinh nhung bo phan chit. Vi du, néu sd bdo danh 12 0E-9021
thi thu muc ndp bai phai dugc dit tén la TIN9021. Ngoai cac t€p ndp cla céc bai, thu muc nay
c6 thé chita thém mot sd t&p khac (ban gidm khdo sé& chi 14y céc file c6 tén ting véi file ndp clia
cé4c bai dé chAm diém).

Néu thu muc ndp bai khdng dugc dit tén ding quy cach, bai 1am ctia thi sinh s& duwge xem nhu
khong dugc ndp.

 Néu thi sinh dit tén thu muc ding quy céch nhung khong ndp mot bai thi chi khong dudc tinh
diém bai d6. Tuy nhién, néu mdt bai dudc ndp v6i nhidu ngdn ngit 1ap trinh thi diém cta bai d6
khong dugc tinh.

« Mbi bai bao gdm nhiéu subtask, mdi subtask bao gdm nhiéu test don, diém cta thi sinh dugc
tinh theo ting test don.

 Dé thi gdbm 04 bai, 08 trang.
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Bai 1. Mua sam (2,5 diém)

Dit liéu nhap: SHOPPING.INP
Dit liéu xuat: SHOPPING.OQUT
Han ché thai gian: 1 gidy

Han ché bd nhé: 1 gigabyte

Nhan dip khen thudng céc hoc sinh dat gidi Hoc sinh gidi thanh phd, thiy Dat dén trung tdm Ocean
Education d€ chon mua qua tdng cho cdc em. Tai ddy c6 N mén qua khdc nhau, mén qua thii i (1 <
i < N) ¢6 gid ¢; dong.

Thay Dat can chon ding ba mén qua khac nhau. Trung tdm Ocean Education dang c6 mot chuong
trinh vu dai dic biét: khi mua ba mén qua, sd tién phai tra khong phai 12 tong gid clia cd ba mén, ma
chi bing tong cia mén c6 gid nhd nhit va mén ¢6 gid 16n nhit trong ba mén doé.

Vi du, néu thdy Dat chon ba mén qua c6 gid tri 1an lugt 1a 4, 5, 7 ddng; trong d6 mon c¢6 gid tri nhod
nhét ¢6 gia 4 ddng va mén ¢6 gia tri 16n nhit ¢6 gia 7 ddng; do d6, thiy chi can trd 4 + 7 = 11 dong.
Vi muén phan thuéng danh cho céc hoc sinh thit y nghia, thdy Dat mudn chon ra ba mén qua cé tong
gid tri 16n nhit c6 thé. Tuy nhién, ngin séch cta thay chi c6 L dong, nén s6 tién phai tra theo chuong
trinh khuyén mai khong dudgc vuoct qua L.

Yéu cau. Hiy xdc dinh tdng gi4 tri 16n nhit ctia ba mén qua khac nhau ma thdy Pat c6 thé chon, sao
cho sd tién phéi trd khong vugt qua L.

Dir liéu vao. Nhap vao tii file SHOPPING. INP gom:

 Dong diu tién chda hai s6 nguyén duong N, L (1< N <3 x 10%1 < L < 10*) - s6 loai

mon qua va sO tién ma thay Dat mang theo.

 Dong thi hai chtta N sd nguyén duong ¢y, cs, ..., cn (1 < ¢; < 10%) - gid tién cha céc loai

mon qua.
Dir liéu ra. Xuét ra file SHOPPING.QUT chuan gdm:
e MOt s6 nguyén duy nhit 1a tdng gia tri 16n nhat ma thay Dat mua dugc.

¢ Trudng hop khong ton tai phuong 4n mua qua théa man, in ra -1.

Vi du
SHOPPING.INP | SHOPPING.QOUT
6 10 15
165384
57 10
75283
2 67676767 -1
67 6767
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Giai thich.

« O test vi du diu tién, thiy Pat chon mua ba mén dd c6 gid tri 4, 5, 6 ddng. Khi d6 mén c6 gid
nho nhit ¢6 gid 4 ddng va moén ¢6 gid 16n nhit ¢6 gid 6 dong; theo chuong trinh uu dai, thy
Dat chi can trd 4 + 6 = 10 dong, khong vudt qua L = 10. Téng gid tri ctia ba loai nguyén liéu
la4+5+6 =15 dong.

« O test vi du thd hai, phuong 4n mua nguyén liéu dé dat tdng gid tri 16n nhét va vin dam bio s6
tién phai trd khong vugt qua L 12 mua cdc mén qua c6 gia tri 2, 3,5 dong.
« O test vi du thit ba, khong ton tai phuong 4n mua ba nguyén liéu théa man.
Subtasks
« Subtask 1 (10% s6 diém): ¢; = co = ... = cn.
« Subtask 2 (20% sd diém): N < 200.
« Subtask 3 (20% sd diém): N < 5000.

¢ Subtask 4 (50% s6 diém): Khong c6 rang budc gi thém.

Bai 2. Bang s6 (2,5 diém)

Dit liéu nhap: BOARD. INP
Dit liéu xuét: BOARD . QUT
Han ché thoi gian: 1 gidy

Han ché bd nhé: 1 gigabyte

Trong mot budi hoc sd hoc tai trung tAm Ocean Education, ¢d gido chuén bi cho cdc ban hoc sinh mot
hoat dong tim quy luét trén bang s6. Thay vi chi 1am nhiing phép tinh rdi rac nhu thudng 1€, hom nay
ca 16p s& cling quan sdt mot bang sd c6 kich thudc 16n va tim cdch tinh tdng céc gia tri xuat hién trong
bang d6 mot cdch nhanh nhat.

C6 gido da chuin bi mot bang s6 gdm N hang va M cdt; trong d6, cdc hang dudce ddnh sb 1an luot 12
1,2,..., N theo thi tu tit trén xudng dudi, cdc cOt dudc ddnh s6 1an luot1a 1,2, ..., M theo thd tu tir
trdi sang phai. O vuoéng nim & phin giao ctia hang thit i (1 < i < N) vacot thi j (1 < j < M) dudc
ky hiéu 12 6 (7, 7). Co gido viét 1én mdi 6 (i, j) mot s6 nguyén c6 gid tri 1a A; ;, dugc xédc dinh bang
cong thic:

Aij=axi+bxj*+ex L\/ZJ

trong do:
* a,b,clabasd nguyén duong da dudc cho trudc.

» |V/i] 1a s6 nguyén 16n nhét khong vugt qué /4.
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Sau khi hoan tat viéc viét cdc s6 A, ;, cd gido yéu cau cédc ban hoc sinh tinh tong ctia cdc gid tri trén
bang.

Yéu cau. Do kich thuéc bang sd qua 16n nén viéc tinh todn tdng clia cdc gi4 tri trén bang theo yéu
cau co gido trd nén rat khé khin. Vi thé, hay gidp cdc ban hoc sinh thuc hién yéu ciu cta co gido.

Dir liéu vao. Nhip vao tit file BOARD . INP gom:

 Dong du tién chtia hai s6 nguyén duong N, M (1 < N, M < 10'®) - mé ta kich thuéc cta
béng sd.

« Dong thi hai chiia ba s6 nguyén a, b, c (0 < a,b,c < 10'8) - cdc s6 dugc st dung dé xay dung
cong thiic xdc dinh A, ;.

Dir liéu ra. Xuét ra file BOARD . OUT chuédn gdm:

« Mot sd nguyén duy nhit 12 tdng clia cdc gi4 tri trén bang. Vi két qua c6 thé rit 16n nén hay in
ra s du ctia két qué khi chia cho 998244353,

Vi du
BOARD. INP BOARD.OUT
33 219
213
67 67 120421817
6 7 10000000067

Giai thich. O test vi du dau tién, khi viét cc s6 1én bang theo cong thiic da cho ¢ gido thu dugc bang

s6 nhu sau:
6 | 13| 32
12 | 19 | 38
22 | 29 | 48

Tong céc sd dugc viét trén bang 12 6 + 13 + 32 + 12 + 19 4 38 + 22 + 29 + 48 = 219.
Subtasks

Subtask 1 (20% s6 diém): N, M, a,b, ¢ < 1000.

Subtask 2 (20% s6 diém): a = 1;b = 0 va ¢ = 0.

Subtask 3 (20% s6 diém): a = 0;b = 1 va c = 0.

Subtask 4 (10% sb diém): ¢ = 0.

Subtask 5 (20% s6 diém): N, M < 10'2.

Subtask 6 (10% sb diém): Khdng c6 rang budc gi thém.
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Bai 3. M6 hinh (2,5 diém

Dt liéu nhap: MOHINH. INP
Dit liéu xuét: MOHINH.OQUT
Han ché thoi gian: 1 gidy

Han ché bd nhé: 1 gigabyte

Trung tAm Ocean Education méi mua mot bd xép hinh gdm n khdi hinh chit nhat dugc danh s tir 1
dén n. Khdi thit i c6 hai canh 1an luot 12 a; va b;. Trong mdt budi hoc trdi nghiém, gido vién dung céc
khdi nay dé ghép thanh mdt mo hinh dit trén miit ban. Cac khdi dudc dit sat nhau theo ding thi tu tir
1 dén n tlr trdi sang phai, va canh ddy cia tt ca cac khdi déu nidm trén cing mdt dudng thing ngang.
Sau khi mé hinh dugc tao thanh, c6 gido dit mot quan ¢ nhd & goc trén bén trdi ctia khdi dau tién va
dit dich dén & géc trén bén phai ctia khdi cudi cing. Nhiém vu ctia hoc sinh 13 quan sdt md hinh va
hinh dung dudng di doc theo phan bién phia trén ctia mo hinh tir vi tri xuit phat dén vi tri dich.

Vi du, néu md hinh dudc ghép tir 5 khdi c6 kich thude 1an lugt1a 1 x 3,2 x 4,1 x 5,1 x 4,2 x 5, thi
quang duong di doc theo mép trén ctia md hinh s€ c¢6 do dai a 11.

Vi diy 1a bd xép hinh méi dung dé cho hoc sinh luyén tu duy khdng gian, gido vién mudn thit nhiéu
céch sdp dit khdc nhau. Mdi khdi c6 thé dugc xoay di 90° trudc khi dit xudng, nhung thi tu céc khoi
tinh @ trdi sang phai bit budc phdi dudc giit nguyén dé mo hinh van ding véi thiét ké ban dau. Khi
xoay mot s6 khdi va giit nguyén nhiing khdi con lai, md hinh thu dudc c6 thé thay doi, kéo theo do dai
dudng di doc theo phin bién phia trén ciing thay d6i theo.

D& hoat dong trai nghiém trd nén thd vi hon, gido vién mudn diéu chinh md hinh sao cho quan cd phai
di chuyén trén mot quang dudng dai nhat c6 thé true khi dén dich.

Yéu cau. Hay gitip gido vién tinh todn do dai dudng di dai nhit c6 thé.

Dir liéu vao. Nhap vao tir file MOHINH. INP gdm:
* Dong diu tién chita mot s6 nguyén duong N (1 < N < 10°) - sd lugng khdi.

« Dong thi i trong N dong tiép theo, chia hai s6 nguyén duong a;, b; (1 < a;,b; < 10%) - do dai
hai canh ctia khéi thi .
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Dir liéu ra. Xuit ra file MOHINH. QUT chuin gdm:
e Mot s6 nguyén duy nhit 1a do dai dudng di dai nhét trén md hinh tim dugc.

Vi du

MOHINH.INP | MOHINH.QOUT
513 27

13
24
15
14
25

Giai thich. C4ch xoay cdc khdi dé do dai duong di doc theo phan bién phia trén dai nhét 1a:

Subtasks
* Subtask 1 (20% sd diém): N < 20.
* Subtask 2 (10% sd diém): a; = as = ... = a, vAa; = b; v6i moi i sao cho 1 < i < n.

e Subtask 3 (70% s6 diém): Khong c6 rang budc gi thém.

Bai 4. Gia sach (2,5 diém)

Dit liéu nhép: SHELF . INP
Dit liéu xuét: SHELF.QUT
Han ché thdi gian: 1 gidy

Han ché bd nhé: 1 gigabyte

Trung tdm Ocean Education dang chuén bi Iip mot hé théng gia d6 sdch méi trén tudng dé trung bay
tai liéu va hoc cu. C6 n gid d3, mdi gid khi gdn 1én tudng dudc xem nhu mdt doan thing ndm ngang.
Céc gid nay dudc bd tri sao cho khong ¢6 hai doan nao chdng 14n hay c¢6 diém chung. Vi s6 lugng sich
dit 1&n c4c gid khd nhiéu, trung tim mudn gia c6 thém cho mdi gid diing hai thanh chdng & hai dau dé
bao dam d6 chic chin. Mbi thanh chéng 1a mot doan thing thdng diing, c6 diu trén gin vio mot dau

cua gid.
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DPau dudi ctia mot thanh chdng c6 thé duge dit theo mot trong ba cdch lachéng xudng san nha, chéng
1én mit trén ctia mot gid ndm thap hon, hodc gén ding vio mot dau ctia mot gid ndm thap hon.

Vé6i mdi gid, hai thanh chéng & hai dau c6 thé dudc lwa chon doc 1ap theo nhitng cdch trén, mién
12 ching ludn thing diing va cé thé thuc hién dugc trong thuc té. Do can tiét kiém vat liéu, Ocean
Education mudn tim mdt phuong 4n 13p dit sao cho tong chiéu dai cla tit ca cdc thanh chéng phai

duing 1a nhé nhat c6 thé.

¥
D¢ thuan tién cho viéc mo t4, ta coi mit tudng 1a mit phing toa dd Oxy, trong d6 chan tudng (cling 1a
mit san) ndm trén truc Ox. Mdi gid d3 dugc cho bdi ba sd nguyén ducng x4, 75, y, nghia 1a gid d6 1a
doan théng ndi hai di€ém (z1,y) va (x4, ), trong d6 (x1,y) 12 dau bén trdi va (s, y) 1a diu bén phai
cua gid.
Yéu cau. Hiy xdc dinh tdng gi4 tri 16n nhit ctia ba mén qua khic nhau ma thdy Pat c6 thé chon, sao
cho s6 tién phai trd khong vudt qué L.
Dir liéu vao. Nhip vao tii file SHELF . INP gom:

* Dong diu tién chita mot s6 nguyén duong N (1 < N < 10°) - s5 lugng gid séch.

 Dong thti i trong N dong tiép theo, chita ba sd nguyén duong x1, x4, y - xac dinh vi tri ctia mot

gié sach.

Biét ring, dit liéu dAm bao c4c gid sdch d6i mot khong c6 diém chung.
Dir liéu ra. Xuit ra file SHELF . 0UT chuén gom:

« Mot s6 nguyén duy nhit 1a tdng do dai nho nhét ¢6 thé clia c4c thanh chdng cin st dung.

Vi du

SHELF.INP | SHELF.OUT
4 10 26

7 11 4
282
3 10 8
476

Trang 7 trén 8



Giai thich. Phuong 4n dit thanh chdng dudc md ta & hinh vé trén dé bai.
Subtasks

« Subtask 1 (20% sd diém): N < 2000.
* Subtask 2 (80% s6 diém): Khong c6 rang budc gi thém.
— HET —

(Thi sinh khong dvuoc sw dung tai lieu. Can bo coi thi khong duoc gidi thich gi thém)
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