SO GIAO DUC VA PAO TAO KY THI OLYMPIC TRUYEN THONG 30 THANG 4

TINH BA RIA - VONG TAU LAN THU XXVIII - NAM 2024
TRUONG THPT CHUYEN Ngay thi: 06/04/2024
LE QUY PON MON THI: TIN HQC - KHOI: 10

THOI GIAN: 180 phut
Hinh thurc 1am bai: Lap trinh trén may tinh
PE CHINH THUC D¢ thi ¢6 03 trang

Tong quan vé dé thi

Céu Tén bai Tén chwong trinh | File dir li€éu vao File dir li€u ra
1 | Bang ron Olympic BANGRON.* BANGRON.INP BANGRON.OQUT
2 | Puong 6ng thoat nude DUONGONG.* DUONGONG.INP | DUONGONG.OUT
3 | Hoc may HOCMAY .* HOCMAY.INP HOCMAY.OUT

Ddu * thay thé béi PAS, CPP, PY twong img véi ngén ngit ldp trinh dwoe ding 1a Pascal,
C++, Python

Cau 1. (6 diem) BANG RON OLYMPIC
Pé chao mimg cudc thi Olympic 30/4, Hanh

nhan nhi¢ém vu trang tri bang ré6n chao mung.
T e POLDPQO
Ban dau, bang ron 1a mot chuoi cé chieu dai n o Lo

chi gdm cac chir cai in hoa '0", 'L" va 'P".

Mot bang ron dugc goi la “dep” néu co chira

mottrongcackite 'O', 'L" hoac 'P' voi s6 1an xudt hién tur 3 tré lén.

Yéu cau: Cho xau S 1a nodi dung cia bang ron ban dau, hdy dém sé lugng xau con thoa
diéu kién 1a bang ron “dep”.

Dir liéu: vao tir file vian ban BANGRON.INP gém mot dong duy nhat chira xau S do dai
n (3 € n < 10°) chi gdm cac chitcai '0", 'L", 'P".

Két qua: ghi ra file vin ban BANGRON.OUT mét s6 nguyén duy nhat 1a sé luong xau
con thoa diéu kién 1a bang ron “dep”.

Vi du:

BANGRON. INP BANGRON. OUT Giai thich
OLPPP 3 C6 3 xau con théa man: PPP, LPPP, OLPPP
OLPOLP 0 Khoéng ton tai xdu con thoa méan diéu kién

Rang bugc:
e C025% sb test thoa: 3 < n < 10%;

e C0625% sd test thoa: 102 < n < 103;
e C650% sb test thoa: 103 < n < 105,



Cau 2. (7 diém) PUONG ONG THOAT NUOC

Hé thong thoat nuéc ngam hién dai cua Viing Tau gom n chdt
duge danh s tir 1 dén n voi m dudng dng hai chiéu ndi gitra cac
cap chét co dang (i,j) voi i #j va 1l <i,j <n. Ban dau, céc
chét trong hé thong duoc dong nip va nudc bén ngoai khong thé
chay vao hé théng. Khi c6 mét chét x duoc mé nip, dong nude
bén ngoai s& chay dén cac chdt khac co duong 6ng thong véi
chét x gilp giam bét ngap cho thanh phd.

Nha quan Ii muén mé nap cua khéng qua k(1 < k < n) chét sao cho c6 thé dan nudc tir
bén ngoai vao, va thong qua cac duong dng dé din nude sang nhiéu chdt nhat co thé. Mit
khac, dé giam chi phi van hanh, cic chét duoc mé nip phdi €6 cung s6 liwong dwong ong
néi dén truc tiép.

Yéu cu: Cho biét dong nudc cé thé chay dén duoc nhiéu nhat 12 bao nhiéu chdt?

Dir liéu: vao tir file van ban DUONGONG.INP gom

e Dong dau chua ba sé n,m, k (1 <k<n<10%0<m<min (n(nz_l), 105));

e Trong m dong tiép theo, mdi dong chira cap sd i, j cho biét co duong éng ndi truc
tiép gitra chét i va j(i # j;1 <i,j < n). Dir liéu dam bao giita cap chét (i, ) co
nhiéu nhét 1 dudng 6ng ndi truc tiép.

Két qua: ghi ra file vin ban DUONGONG.OUT mét sé nguyén la sb luong chét nhiéu
nhat ma nudc cd thé chay dén khi mé nap khdng qua k chét va dam bao cac chét duoc mo
phai co cuing sb luong dudng éng ndi truc tiép (co thé cung bang 0).

Vi du:
DUONGONG.INP | DUONGONG.OUT Giai thich

7 43 6 Chon chot 1 va chot 4 (c6 cung sé duong 6ng
12 ndi tryc tiép 1a 1). Mo chdt 1, nudc chay dén
2 3 chét: 1, 2, 3, 6; mé chdt 4, nude chay dén chot:
2 6 4,5.

45

6 05 5 Ca 6 chét c6 cung s6 lugng duong dng ndi truc

tiép 12 0 nén co thé chon 5 chdt bt ki.

Rang bugc:
o CO25% sb test thoa: k = 1;
o C0O25% sb test thoa: 1 < n < 100;
e C0650% s test khdng c6 rang budc gi thém.



Cau 3. (7 diém) HOC MAY

Informath Ia mot san phém robot cua cau lac bo LQD IT.
Tap tin dit liéu huan luyén cho robot ¢6 kich thuéc khdng
qua 10° byte. Trong qué trinh huin luyén, Robot doc mdi
lan a? byte dir lidu (a, b 1a c4c s6 nguyén duong nao do
va b = 2) vdi thoi gian doc b gidy.

Cu thé, véi tap tin kich thuéc n, robot doc a)*(a’* < n)

byte va tén b, gidy. Néun — afl > 0, robot doc tiép agz byte va tén b, gidy, cir nhu thé robot

doc hét tap tin sau k lan. Nhu vy, ta c6: n = afl + a§2 + -+ aZ" va thoi gian doc 1a by +

b, + -+ + by.

Kién thitc b6 tiic:
“C&c s6 tr nhién lubn c6 thé biéu dién thanh tong cua khdng qua 4 so chinh phirong
(S0 chinh phwong la binh phirong cuia mét sé tw nhién). Ngoai 16, cac sé ¢ dang 4% *
(8 * m + 7) thi khong thé biéu dién thanh téng cuia it hon 4 6 chinh phwong (k,m 1a
So tw nhién)”.

Vi du:

- 30=52+22+1%4=22,2024 = 42% + 16% + 2%;

- 60=4"%(8%1+7) c6 dang 4% * (8 * m + 7) nén dugc bicu dién tir 4 s6 chinh
phuong tré [én: 60 = 62 + 42 + 22 + 22,

Y&u cau: Cho s6 nguyén n. Tinh thoi gian tdi thiéu dé robot doc hét tap tin kich thuéc n.

Dir liéu: vao tu file van ban HOCMAY.INP

- Dong dau chaa sé nguyén T(1 < T < 5) — s6 tap tin dit liéu huan luyén;

- T dong tiép theo, mdi dong chira mot s6 nguyén n(1 < n < 10°) — kich thudc tap tin.

Két qua: ghi ra file vain ban HOCMAY.OUT gom T dong, mdi dong 13 thoi gian it nhét

de doc tap tin co kich thude tuong ing trong file dir liu.

Vi du:
HOCMAY.INP | HOCMAY .OUT Giai thich
1 2 100000000 = 10000%(a = 10000, b = 2)
100000000
3 3 - 27=3%@=3,b=3)
27 4 - 128 =82+82%(a; =8,b; =2;a, =8,b, = 2)
:1,_?38 5 - 33=52+423(a, =5,b, =2;a, =2,b, = 3)

Rang budc: goi N 1 tong kich thuéc cua T tap tin
e C020% sd test thoa T tap tin déu c6 kich thude khong vuot qué 28;
e C040% sb test thoa: 28 < N < 216;
o CO 40% sb test thoa: 216 < N < 10°.

Thi sinh khong dwoc dung tai lieu. Can bo coi thi khong gidi thich gi thém.



