Pé Tin hoc 10 KY THI CHON HQC SINH GIOI
(Dé thi gém 05 trang) ~ LAN THU XVII, NAM 2026
PE THI MON: TIN HQC — LOP: 10
Thoi gian: 180 phut
(Khong ké thoi gian giao dé)

TONG QUAN PE THI
Bai Tén bai File chwong trinh | File dir li¢u vao | File dir liéu ra | Thaoi gian
1 | Robot trinh dién ROBOI.* ROBOI.INP | ROBO1.OUT 1 gidy
2| Robot huan luyén ROBO2.* ROBO2.INP | ROBO2.OUT 1 gidy
3 | Robot di chuyén ROBO3.* ROBO3.INP ROBO3.0UT 1 giay

Dau * dwoc thay thé béi PAS, CPP, PY ciia ngén ngit ldp trinh dwoc sir dung twong iing la Pascal,
C++ hodc Python.

Hay ldp trinh gidi cdc bai todn sau:

Bai 1. Robot trinh dién (100 diém)

Trong mot ngay hoi Cong nghé tai thanh phd Twong Lai, cac robot déu c6 kha nang
trinh dién cac tiét muc vo thuat. Cé n robot dirng thanh mot hang theo thir ty tir 1 dén n.
Robot thtr i ¢ chi s6 nang luong trinh dién 13 a;.

MBJi tiét muc biéu dién gdm mot nhom robot lién tiép nhau trong hang. Mot tiét
muc dugc goi la 6n dinh néu d6 chénh léch ning lugng trinh dién giita robot manh nhat
va yéu nhat trong tiét muc d6 khong vuot qua k. Biét rang, hai tiét muc dugc chon phai
khong giao nhau, c6 nghia 1a khong c6 robot nao tham gia ca hai tiét muc.

Tong nang lugng cia mot tiét muc dugc tinh 13 tong nang luong cua tat ca cac robot
trong tiét muc d6. Ban t6 chirc mudn chon ra 2 tiét muc biéu dién xuit sic nhat, 13 hai tiét
muc 6n dinh, khong giao nhau.

Hay tim téng nang luong 16n nhét cua 2 tiét muc duge chon.
Dir liéu: nhap tur file vin ban ROBO1.INP:
e Dong tht nhat chira hai sé nguyén duong n, k (2 <n < 3.105% k < 10°) 1a s6
lugng robot va d¢ chénh I¢ch 16n nhat gitta hai robot theo quy dinh.
e Dong thr hai gdbm n sd nguyén a; (0 < a; < 10%) lan luot 14 chi s6 ning luong
trinh dién cua ting robot.
K#ét qua: xuit ra file van ban ROBO1.OUT:
e GOm mot dong duy nhat 1a gia tri lon nhat nhan duoc.

Rang budc:



o Subtask 1: 25% sb test dau tién co n < 30;
o Subtask 2: 25% s test tiép theo c6 n < 103;
o Subtask 3: 25% s test tiép theo c6 n < 10° va a; ting dan;
e Subtask 4: 25% sd test con lai khong c6 rang budc gi.
Vi du:

ROBO1.INP ROBO1.0UT

52 15
12345

Bai 2. Robot huin luyén (100 diém)

Robot SMARTBOT 1a mdt robot dugc tham gia huan luyén trong chuong trinh
“Trai nghiém thé gidi théng minh”. Trong hé thong nay c6 k k¥ ning cong nghé khac
nhau (vi du: xu ly anh, diéu khién, t6i wu hod, mé phong, hoc may...), dugc danh sb tr 1
dén k. Ban dau, robot di duoc cai va st dung thanh thao 4 k¥ nang khac nhau, do la
S1,S2,53 va S,. Robot chuén bj di qua mdt chudi n tram dugc danh s6 tir 1 dén n. Hanh
trinh 12 mot chiéu: robot chi c¢6 thé ghé tham tram x + 1, nhung khéng thé quay lai tram
x — 1. Co6 hai loai tram trong hanh trinh. Mgt tram x c6 thé 1a mot trong hai loai sau:

e 1a: Tram x 1a tram thir thach. O tram nay ¢6 mot bai thir thach cong nghé duoc
gin nhan k¥ ning yéu cau 1a a. Robot c¢6 thé: Thuc hién thir thach (néu k¥ ning
hién ¢6 “phu hop” dé xir 1y), hodc bd qua ngay va chuyén sang tram tiép theo.

e 2:Tram hoc tap. O tram nay robot co thé hoc thém 1 k¥ nang md&i, nhung bét bude
phai x6a bo 1 k¥ ning dang c6 (do gidi han bd nhd/tai nguyén). Robot ciing co thé
chon khéng nang cép va di tiép. C6 t6i da 100 tram hoc tap.

Kha nang robot xtr Iy cac thir thach dugc mo ta bdi ma tran M kich thude k X k,
trong d6 mdi phan tir 1a 0 hodc 1. Cac hang va cot cia M danh s6 tir 1 dén k. Néu robot
dang c6 k¥ ning i, thi robot co thé xir 1y thir thach yéu cau k¥ ning j néu va chi néu khi
hang i va c6t j cia ma tran M 1a 1.

Trude khi bt dau khoa huin luyén, robot mudn ban 1ap trinh cho no dé chinh phuc
duoc cang nhiéu so luong thir thach cang tét. Hay dém sd luong thir thach t6i da ma robot
c¢6 thé chinh phuc.

Dir liéu: nhap tir file vin ban ROBO2.INP:

e Dong diu tién chtra hai sd nguyénn, k (1 <n < 2-10% 4 < k < 20)
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e Dong hai chtta bon s0 54, S5, 53,54 (1 < 51, S5,53,54 < k)

e k dong tiép theo, mdi dong chira xau k ki tu 0 hodc 1 mo ta ma train M
° Tiép theo 12 n dong md ta cac tram, mdi dong theo mot trong hai loai sau:

» 1a:tramtht thach (1 < a < k)

Két qua: xuét ra file vin ban ROBO2.OUT:

e GOm mot dong duy nhat 1a sb luong thir thach tdi da robot c6 thé xir 1i thanh cong.

= 2:tram hoc tap. Co tdi da 100 tram hoc tap.

Rang budc:

Vi du:

Bai 3.

Tai thanh phé Tuong lai c6 N tram, dugc danh sb6 tr 1 dén N. Co M con duodng hai
chiéu, danh s6 tir 1 téi M. Mdi con duong két ndi hai tram khac nhau, con dudng thir i két
nbi tram A; v6i B;, giira hai tram chi c6 duy nhat mot con duong nbi chung. Piéu dic biét
1a mdi con duong déu c6 mdt mau sic nhat dinh, duoc miéu ta béng cac sd nguyén tur 1

Subtask 1: 25% sb test khong c6 tram nao 1a tram hoc tap.

Subtask 2: 25% sb test co s lugng tram hoc tap < 3.

Subtask 3: 25% sb test co n < 1000,k < 10.

Subtask 4: 25% sb test con lai khong c6 rang budc gi thém.

ROBO2.INP

ROBO2.0UT
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Robot di chuyén (100 diém)




tGi M. Ban dau con dudng thir i c6 mau sac 13 C; nhung 6 thé nhiéu con dudng cé cung
mau.

Chu tich thanh phé s hitu mot robot thong minh cé thé di vong quanh thanh phd.
Khi ban doc cho né mau nao thi né sé& di theo con dudng c6 mau d6 dé sang tram khac.
Tuy nhién, néu c6 nhiéu hon mét con dudng vé1 mau ban chon ké véi tram robot dang
dimg, robot s€ ding yén.

Robot xuit phat tai tram thir 1. Nhiém vu cua ban 13 chi dan robot dén tram tha
N bang viéc doc mau cho né. Tuy nhién, n6 khong thé lic nao ciing di duoc, ban can phai
thay ddi mau ctia mot sd con duong dé thuan loi cho viéc di chuyén. Chi phi dé d6i mau
cho con dudng thir i 13 P; ddng, cac mau sau khi doi van phai dam bao 1a cac sé nguyén
tor 1téi M.

Yéu cau: Tim tong chi phi d6i mau it nhat dé robot ¢6 thé di chuyén tir tram thtr 1
dén tram thi N. Néu khong c6 phuong an nao, hdy in ra —1.

Dir li€u: nhap tur file van bAn ROBO3.INP:

e Dong 1: N, M lan luot 1a sb tram, s6 con dudng trong thanh pho.

e M dong tiép theo, dong thtr i chta 4 s6 nguyén duong 4;, B;, C;, P;.
Két qua: xuat ra file vin ban ROBO3.0UT gém mot s6 nguyén duy nhat 1a ra chi phi
do61 mau it nhat d€ robot c6 thé di chuyén tir tram thr 1 dén tram thr N. Néu khong co
phuong an nao, hay in ra —1.

Rang budc:

e 2 <N <100000.
e 1< M <200000.

e 1<A;<B,SN(A<i<M).

e 1<SC<MA<i<M)

e 1<P,<1000000000(l<i<M).

e Subtask 1: 40% sb test cO N < 1000, M < 2000.

o Subtask 2:30% sdtestco P, =1 (1 <i < M).

e Subtask 3: 30% sé test khong c6 rang budc gi thém.
Vi du:



So do cdc tram lic dau
C/P: mau/chi phi

So do cac tram sau khi déi mau
canh (1, 2) va (2, 4).
C/P: mau/chi phi

ROBO3.INP ROBO3.0UT Giai thich
46 3 - Pbi mau canh (1, 2) tr mau 4 => mau
1444 1, chi phi 2
3413 - P&i mau canh (2, 4) tr mau 3 => mau
1344 2, chi phi 1.
2431 7 w
2731392 - Robot di 1 — 2 — 4. Tong chi phi do6i
1242 mau: 2 + 1 =3.




