Pé Thi Thit VOI2023 Ngay 1
Thoi gian lam bai: 180 phat

TONG QUAN DE THI

Tén bai Tén chuong trinh | Dit liéu dau vao | Két qua dau ra | S6 diém
Bai 1. Thuy cung AQUARIUM.* AQUARIUM.INP | AQUARIUM.OUT | 7 diém
Bai 2. Xit Iy xau KSTRING.* KSTRING.INP KSTRING.OUT 7 diem
Bai 3. Dém hinh ch nhat 0 | RECTCNT.* RECTCNT.INP | RECTCNT.OUT | 6 diém

Dau * duge thay thé bdi pas ho#ic cpp ciia ngon ngit 1ap trinh tuong tng 13 Pascal va, C++.

Bai 1. Thiy cung — AQUARIUM
Bai 2. X1t Iy xau — KSTRING
Bai 3. Dém hinh ch@ nhat 0 — RECTCNT

Hay lap trinh gidi cdc bai toan sau:

Muc luc
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Bai 1. Thay cung — AQUARIUM

Ti phit Vuong du dinh sé xay mot thity cung thu hit khach du lich. Dé thiyc hién dy dinh d6, ong ta da
mua n chi ca vd m bé thity sinh. Cht ca thit ¢ ¢6 stic manh 1a a;.

Vuong can phai quyét dinh xem, v6i méi chii ca thi ong sé dit vio bé thily sinh nao. Tuy nhién, viéc nay
khong hé don gian, khi 6ng sé phai xem xét dén giéi han khong gian va kha nang kim ham sy phat trién
14n nhau gitta nhitng chi ca trong cting mot bé. Sau nhitng tinh toan ki ludng, ong da wéc tinh ring mic
do bat on clia mdi chi ca sé bing tong siic manh clia céc chi cd ndm ciing bé thiy sinh véi chi ca dé
(bao gom ca ban than chu ca do).

Yéu cau: Hay gitp ti phti Vuong dit cac chi ca vao cac bé thily sinh sao cho tdng do bat 6n ciia cac
cht c4 14 nhé nhat.

Dir liéu
Vao tit file véin ban AQUARTUM. INP:

e Dong dau tien gdom hai s6 nguyén n va m (1 < m < n < 2000) cho biét s6 chi ca va s6 bé thiy
sinh.

e Dong thit hai gom n s6 nguyén ay, as, . ..,a, (1 < a; < 10°) cho biét sitc manh ctia cac chi cé.

Hai s6 trén cting mot dong cach nhau béi dau céch.

Két qua
Ghi ra file vin ban AQUARIUM.OUT mot s6 nguyen duy nhéat 1a téng do bat 6n nhé nhat ctia cac chi ca.
Vi du
AQUARIUM. INP AQUARIUM.OUT

6 3 75

9211 358

4 4 100

10 20 30 40

Giai thich
Trong vi du thtt nhat, mot cach diit ca vio bé thity sinh t6i wu nhu sau:
e Diit chi ca thi 1, 6 vao bé thi nhat.
e Dit chi ca thi 2, 4, 5 vio bé thit hai.
e Diit rieng chi ca thit 3 vao bé thit ba.
Do bat én ctia céc chi ca lan luot 14 17 + 10+ 11 + 10 + 10 + 17 = 75.
O vi du thit hai, ta sé dat rieng méi chid ca vao mot bé thiy sinh.

Han che

o C6 20% sb test ting véi n < 8.

o C6 20% sb test khac tng véi n < 15.
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e C6 20% s6 test khac tng véi m = 2.
e C6 30% sb test khac tng v6i n < 100.

e 10% sb test con lai khong c6 gisi han gi them.

Bai 2. X&' ly xau — KSTRING

Khi luyén tap sang dang bai xi 1y xau cho ki thi hoc sinh gidi qudc gia sap t6i, Tudn gap mot bai toan
thd vi nhu sau:

Cho mot xau S = 5153 ....5, gom n ki tir latin viét thuong va mot s6 nguyen khong am d, cac ki ti clia
S duge danh sb tir 1 dén n tit trai qua phai.

Tiép theo cho mot s6 nguyen k (1 < k < n) va tao ra m = 2] xau do dai k, xau thit ¢ trong m xau la
mot xau cac ki ty con lién tiép do dai k ctia S bat dau ti vi tri (1 — 1) * k + 1. Nhic lai, [2] 1a phép toan
lay phan nguyén ctia sd z. N6i mot cach khac thi xau S duge cat thanh m xau do dai k va bd di phan
thita. Ki hiéu xau thit 4 trong m xau vita duge cit 1a P?, khi d6 P? = S(i=1)sk+15(i—1)sh+2 - - - Sink-

Dinh nghia dist(X,Y) la khoang cAch Hamming ctia hai xau X va Y ¢6 cung do dai k, nghia la s6 vi tri
u (1 <u < k) ma ki ty thit u cia X khac ki tu thtt w cia Y. Goi f(k) = [{(4,7)| (1 <i < j <m) thoa
man dist(P', P7) < d}|. N6i mot cach khac, f(k) 14 s6 cip xau trong cAc xau P théa man hai xau dé
khac nhau & nhiéu nhat d vi tri.

Yéu cau: V6i mdi gia tri k tit 1 dén n, hay tinh gid tri f(k).
Dit liéu
Vao tu file vin ban KSTRING. INP:
e Dong dau tién chia hai s6 nguyen n(1 < n <5 x 10%) va d(0 < d < 1);

e Dong thit hai chita xau s do dai n, gom n ki ty latin viét thuong.
Cac s6 trén cting mot dong cach nhau bdi dau céch.

Két qua

Ghi ra file van ban KSTRING.OUT n s6 nguyén trén mot dong, sd nguyen thit k 1a gia tri ctia f(k). Céc s6
trén ciing mot dong cach nhau béi dau cach.

Han ché

o C6 25% test ting v6i d < 1, N < 1000.
e C6 25% test khac ting véi d < 1, N < 3000.
e C6 25% test khéc ting v6i d = 0, N < 50000.

e 25% con lai test ttng véi d < 1, N < 50000.
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Vi du

KSTRING.INP

KSTRING.OUT

11 0 314100000000
ababaaabaaa
111 561011 0000000
ababaaabaaa

Giai thich

Trong vi du thit nhat, véi k bang 2 ta cat duge 5 xau 1a ab, ab, aa, ab, aa. Khi dé cac cip xau théa man

khodng cach Hamming bé hon ho#c bang d (d = 0) 1a (1,2), (1,4), (2,4), (3,5).

Bai 3. Dém hinh chif nhat 0 — RECTCNT

Co Thai rat thich sy tron trinh clia nhitng chit s6 0. La gido vién chuyén tin, c6 Thai cho cac ban hoc
sinh gi6i lam bai tap dém s6 lugng hinh chit nhat chi chita toan s6 0 trong mot bang hinh chit nhat. Cu
thé, cho mot bang hinh chi nhat kich thudc n x n 6, mdi 6 chi chita s6 0 hoic 1. Cac hang danh s6 tir 1
dén n tur trén xuéng dudi, cac cot danh s6 tit 1 dén n tir trai qua phai. C6 ¢ truy van, mdi truy van sé
thay doi gia tri ctia mot 6 tit 0 thanh 1 hodc tit 1 thanh 0.

Yéu cau: V6i méi truy van, sau khi thay déi gia tri hiy dém s6 hinh chi nhat con (tinh ci hinh chit
nhat ban dau) c¢6 canh song song véi canh ciia bang ma chi chita cac s6 0.

Dit liéu

Vao tu file van ban RECTCNT . INP:

e Dong dau chita hai s6 nguyén n, q (1 < n,q < 5000).

e Dong thit i trong s6 n dong tiép theo chita mot xau 01 do dai n mo ta hang thi ¢ clia bang ban

dau.

e Dong thit i trong s6 ¢ dong tiép theo chita hai s6 nguyén r, ¢ (1 < r,¢ < n) mé ta toa do 6 thay doi

gia tri trong truy van thi i.

Cac sb trén ciing mot dong cach nhau béi dau céch.

Két qua

Ghi ra file vin ban RECTCNT.OUT gom ¢ + 1 dong trong do:

e Dong dau la s6 lugng hinh chit nhat con théa man clia bang ban dau;

e Madi dong trong s6 ¢ dong tiép theo ghi mot s6 nguyeén 1a két qua clia truy van tuong ting.

Han ché

o C6 20% sb test 1ing véi n, q < 50.

e C6 20% sb test khac tng véi n, g < 150.

o C6 20% sb test khac tng vé6i n, ¢ < 400.
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e C6 20% sb test khac tng véi n, g < 1000.

e 20% sb test con lai khong c6 gisi han gi them.

Vi du

RECTCNT. INP

RECTCNT.OUT

4 3
0001
0100
1000
0010
23
22
31

29
23
31
45

Trang 5 trén 5



