DU AN CHICKEN MINDS KY THI THU TUYEN SINH LGP 10 THPT CHUYEN

BAN CHUYEN MON TIN HOC NAM HOQC 2024 - 2025
HUGNG DAN CHAM THI Mén thi: TIN HOC
Dé thi thir dot 1 Ngay thi: 16/3/2024 — 30/3/2024

Thai gian lam bai: 150 phat (khong ké thai gian phét de)
Huéng dan cham thi gdm 06 trang

Tong quan dé thi

Han ché | Han ché
thdi gian | bo nhé
Bai 1 | Khong dep | KHONGDEP.INP | KHONGDEP.OUT 2 giay 512MB
Bai 2 | M5t xich MATXICH.INP MATXICH.OUT 2 giay 512MB
Bai 3 | Dién tich AREA.INP AREA.OUT 2 giay 512MB

Tén bai Tap tin dir lieu | Tap tin két qua

I. Huéng dan chung

1. Bai thi cfia thi sinh dugc chdm thi bang phan mém cham thi truc tuyén (online judge) trén website
https://oj.giftedbat.edu.vn/, st dung bo test ctia T chtic The Gifted Battlefield — Ban Tin hoc,
ding véi dap 4n va biéu diém duge néu trong huéng dan chdm thi.

2. Piém bai thi dugce xuat tit phan mém cham thi; khong quy tron diém thanh phan ciia ting cau va diém
ciia bai thi.

Il. L&i giai
Bai 1. Khong dep - KHONGDEP (3,5 diém)
Subtask 1

Gidi han: n < 1000.
Véi gi6i han nay, ta c6 thé st dung hai vong for dé dém tat ca cap 4,5 thod diéu kién i < j va S[i] > S[j].
Do phiic tap: O(n?).

Subtask 2
Gidi han: xau S chi gébm céc ki ty a va b.
o V&i subtask nay, ta sé xét qua ting vi tr{ i trong xau va dém xem cé bao nhiéu vi tri j (0 < j < i) sao
cho S[j] > S[i]:
— Néu S[i] = ’a’, ta can biét c6 bao nhiéu vi tr{ j sao cho v6i 0 < j < i va S[j] = .
— Néu S[i] = b, ta bd qua va khong can quan tam.

« Nhu vay, trong qué trinh duyét i tit 0 dén n — 1, ta can st dung mot bién dém cnt Iuu s6 ky tu 'b’ da
xuat hién dén vi tri 4 hién tai. Phan cai dit sé c6 dang:
long long res = 0, cnt = 0;
for (int i = 0; i < n; i++) {
if (s[i] == 'a') res += cnt;
else cnt++;

}
Do phtc tap: O(n).
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Subtask 3

Yéu cau kién thirc: Mang dém, mang cong don.
O subtask cudi, ta sé sit dung y tuéng tuong tu nhu Subtask 2. Véi ky tu S[i] tai vi trf 4, ta s& duyét qua
moi ky tut d sao cho d > S[i] va dém sb 1an xuat hién clia ky tu d & trude vi trf .

o Sit dung mang cong don hai chiéu: cntli][c] 1a s6 lan xuat hién clia ky tu ¢ trong cc vi tri j sao cho

0<j<i(0<c<26,cdaidién cho 26 ky tu in thudng trong bang chit ci tit ’a’ dén z’).

o V&i méi vi trf 4, ta duyét qua tat cd moi d (S[i] < d < 26), thuc hién res += cnt[i] [d].

Code miu:

#include <bits/stdc++.h>
using namespace std;
const int k = 26;

const int maxN = 1le6 + 1;

int prefix_table [maxN] [k];
string S;

int n;

void buildPrefixSum() {

>

prefix_table[i - 1]1[j] + 1;

prefix_table[i - 11[j];

prefix_table [0][S[0] - 'a'l++
for (int i = 1; i < n; ++i) {
for (int j = 0; j < 26; ++j) {
if (S[il - 'a' == j) {
prefix_table[i] [j]
} else {
prefix_table[i] [j]
}
}
}
}
void solve() {
long long ans = 0;
for (int i = 0; i < n; ++i) {
int currentChar = S[i] -

'a';

for (int j = currentChar + 1; j < 26; ++j) {
ans += prefix_table[i][j];

}
}

cout << ans;

int main() {
ios_base::sync_with_stdio (0);
cin.tie(0);
freopen ("KHONGDEP.inp", "r",
freopen ("KHONGDEP.out", "w",
cin >> n;
cin >> S;
buildPrefixSum() ;
solve () ;

Bai 2. Mat xich — MATXICH (3
Subtask 1

Gidi han: n < 400.

stdin) ;
stdout) ;

,5 diém)
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Xét tat ca n? xau con [I...r] ciia s, mbi mdt xau con ta duyét qua trong O(n) tit [ dén r dé kiém tra xau con
c6 phai 1a mat xich khong.
Do phiic tap: O(n?).

Subtask 2

Gidi han: n < 2000.

Ta van duyét trau nhung cé su cai tién: tit trang théi ctia s[l...r], ta c6 thé kiém tra cho s[l...r + 1] trong O(1).
That vay, néu s[l...r] 1 mat xich thi s[l...r + 1] 1 mat xich khi s[r + 1] = s[r — 1], con néu s[l...r] khong phai
mat xich thi chic chan s[l...r 4+ 1] khéng phéai mat xich.

D6 phtic tap: O(n?).

Subtask 3
Yéu cau kién thirc: 2 con tro.
 Nhén xét: Néu s[l...r] khong 1a méit xich thi s[l...v] khong 14 mat xich véi moi v < r

o Tit do, ta tudng tugng 2 con trd [,r trong Subtask 2. Ban dau ta cho1l = 1, r = 1 va tinh tién r.
Néu khong ndi dai duge nita (ttc 1a néu ndi thém thi doan hién tai sé khong con 1a mét xich), vi chic
chén khong con ton tai doan 13 mit xich dai hon bat dau tai [, ta dich con trd [ 1én va tiép tuc qué trinh
trén.

« Mot trong hai con tré phai dich 1én trong mot lan chay nén chi c¢é téi da 2n lan dich 1én va chay.

Do phiic tap: O(n).

Code miu:

#include <bits/stdc++.h>

#include <iostream>
#define 11 long long
using namespace std;
const 11 maxn = 5eb + 5, INF = 4e18 + 9;
int n;
string s;
void inp () {
cin >> n;
cin >> s;
s ="' ' + s;
¥
void solve() {
int i = 1, ans = 2;
while (i <= n - 2) {
int j =1 + 1;
while (j < n && s[j + 1] == s[j - 11) {
jt++s
}
ans = max(ans, j - i + 1);
i=73;
}

cout << anmns;

int main() {
ios_base::sync_with_stdio(false);
cin.tie(NULL);

freopen("MATXICH.inp", "r", stdin);
freopen("MATXICH.out", "w", stdout);
inp();
solve () ;
return O;
}
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Bai 3. Dién tich — AREA (3,0 diém)
Subtask 1

Gidi han: n < 20.

e Ta sé ¢o dinh gbc trén bén trai va géoc dudi bén phai ctia bang con roi duyét lai bdng con xem nd chi

chita duy nhat mot ky tu hay khong.

« Duyét géc trén bén trai va géc dudi bén phai mat do phiic tap O(N?). Duyét lai bang con sé mat do
phiic tap O(N?) nén do phiic tap cudi cling ctia ta s& 1a O(N®). V6i N < 20 thi du sitc chay trong 1 gidy.

e Viéc xét mot bang con cé nhiéu cach xét. Trong code mau, ta sé xét s6 16n nhat va s6 bé nhat trong

bang. Néu sb 16n nhat bang s6 bé nhat thi bang con dé chi bao gdom 1 ky tu.
Do phitc tap: O(NY).

Code miu:

#include <bits/stdc++.h>

using namespace std;

int arr[21][21];

int ans[21];

int n;

int main() {
ios_base::sync_with_stdio(false);
cin.tie (0);
cout.tie(0);

freopen("AREA.INP", "r", stdin);
freopen("AREA.OQOUT", "w", stdout);

cin >> n;
for (int i = 1; i <= n; i++) {
for (int j = 1; j <= n; j++) {
cin >> arr[il[j];

}
}
for (int i = 1; i <= n; i++) {
for (int j = 1; j <= n; j++) {
for (int u = i; u <= n; u++) {
for (int v = j; v <= n; v++) {
int mn = n + 1, mx = 0;
for (int x = i; x <= u; x++) {
for (int y = j; y <= v; y++) {
mn = min(mn, arr[x][yl);
mx = max(mx, arr[x][yl);
}
}
if (mn == mx) {
ans [mn] = max(ans[mn], (u - i + 1) * (v - j + 1));
}
}
}
}
}
for (int i = 1; i <= n; i++) {
cout << amns[i] << ' ';
}
}
Subtask 2

Gidi han: n < 100.
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Khi ta c¢b dinh s i va bién mang ban dau ciia ta thanh bang nhi phan (mot phan ti c¢6 bang i hay khong).
Khi d6, ta c6 thé c¢b dinh hai c6t z,y 13 canh bén trai va bén phai clia bang con clia ta. Sau d6, néu ta st
dung mang cong don, ta sé biét duge rang 1a hang tht u c6 chi toan sb i hay khong. Néu ta biéu dién trang
thai ctia N dong dudc gisi han tit ¢t thit 2 dén cot thi y ¢ toan sb ¢ hay khong 1a mot mang nhi phan khac
thi ta s& phai chon doan toan 1 dai nhat. Viéc nay ta cé thé lam trong O(N).

D phitc tap: O(N?).

Code miu:

|| #include <bits/stdc++.h>

2| using namespace std;

3 int arr[101]1[101];

i int pref[101][101]1[101];

5 int ans[101];

6/ int n;

7 int main() {

8 ios_base::sync_with_stdio(false);
9 cin.tie (0);

cout.tie(0);

o0 N

freopen("AREA.INP", "r", stdin);
freopen("AREA.OUT", "w", stdout);

cin >> n;
for (int i = 1; i <= n; i++) {
for (int j = 1; j <= n; j++) {
cin >> arr[il1[j];

N o v
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20 }
21 for (int i = 1; i <= n; i++) {
22 for (int j = 1; j <= n; j++) {
23 for (int x = 1; x <= n; x++) {
24 pref [x]1[i]1[j] = pref[x]1[il[j - 11;
25 ¥
26 pref [arr [i1[j11[i][j1++;
27 }
28 }
29 for (int i = 1; i <= n; i++) {
30 for (int x = 1; x <= n; x++) {
31 for (int y = x; y <= n; y++) {
32 bool flag = 0;
33 int last = 0;
34 for (int u = 1; u <= n; u++) {
35 if (pref[il[ully] - prefl[ill[ullx - 1] ==y - x + 1) {
36 if (flag == 0) {
37 last = u;
38 flag = 1;
39 }
10 ans[i] = max(ans[i], (u - last + 1) * (y - x + 1));
11 } else {
12 flag = 0;
13 }
14 }
15 ¥
16 }
17 }
18 for (int i = 1; i <= n; i++) {
19 cout << amns[i] << ' ';
50 ¥
51| }
Subtask 3
Gidi han: n < 500.
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GQi HiJ la Sé 16n Hhét sao cho Ai,j = Aiflvj == Ai,QJ = ... = Ai*Hi7j+1,j' Khi d(), khi ta xét dC\)Ilg tha u: Néu
ta c6 dinh hai canh trai phai ctia hinh chit nhat cén 13 = va y thi ta dé dang tinh dién tich 16n nhat dua trén
hang bang H. Ta tinh mang H trong O(N?). Ta c6 dinh x va y va xét mdi dong s& mat O(N3).

D6 phtic tap: O(N?).

Code miu:

|| #include <bits/stdc++.h>

2/ using namespace std;

3 int arr[501][501];

1 int h[501][501];

5 int ans[501];

6/ int n;

7 int main() {

8 ios_base::sync_with_stdio(false);
9 cin.tie (0);
10 cout.tie(0);

12 freopen("AREA.INP", "r", stdin);
13 freopen("AREA.OUT", "w", stdout);

15 cin >> n;

16 for (int i = 1; i <= n; i++) {

for (int j = 1; j <= n; j++) {
cin >> arr[i][j];

~

o

}

()

for (int j = 1; j <= n; j++) {
for (int i = 1; i <= n; i++) {
if (arr[il[j] == arr[i - 1]1[j1) {

%}

24 h[il[j] = nli - 11[j]1 + 1;
25 } else {
26 h[il[j]1 = 1;
27 }
28 }
29 ¥
30 for (int i = 1; i <= n; i++) {
31 for (int x = 1; x <= n; x++) {
32 int mn = h[i][x];
33 for (int y = x; y <= n; y++) {
34 if (arr[i][y] !'= arr[i][x]) break;
35 mn = min(mn, h[i][y]);
36 ans [arr[i] [y]l] = max(ans([arr[i]l[y]], mn * (y - x + 1));
37 ¥
38 }
39 i
10 for (int i = 1; i <= n; i++) {
11 cout << amns[i] << ' ';
12 }
13| }
— HET —
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