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DU AN INTELLECTUAL SHOWDOWN KY THI TUYEN SINH LGP 10 THPT CHUYEN
BAN CHUYEN MON TIN HOC NAM HOQC 2024 - 2025

LOI GIAI THAM KHAO Mbén thi chuyén: TIN HOC
Ngay thi: 07/06/2024
Thoi gian lam bai: 150 phat (khéng ké thai gian phat dé)
L&i gidi tham kh3o gébm 05 trang

Bai 1. Tuyét chiéu — TUYETCHIEU

Subtask 1: n < 103

o Ta sé duyét qua timg cdp phan tit trong day s6. V6i mdi cap gom hai phan tit gidng nhau, ta sé kiém
tra xem tuyét chiéu dé c6 dude st dung ding quy dinh hay khong.

e Néu tuyét chiéu duge st dung sai quy dinh thi ta sé cAp nhat lai bién min, 14 ma s6 clia tuyét chiéu vi
pham c6 ma nhd nhat.

« Vi ta duyét qua ting cip phan tit trong mang nén do phtc tap thuit todn 1a O(n?).

Do phitc tap: O(n?).

Subtask 2: n < 10°

« Pau tién, ta dua ra nhan xét: v4i mot lan st dung tuyét chiéu cé ma 1a z, ta khong can phai kiém tra
né v6i moi lan st dung clia , ma chi can so sanh véi lan st dung tuyét chiéu ngay trudce no.

« D& y thiy rang, gia tri ctia a; < 10%, vy nén ta c6 thé duy tri mot mang last luu lai lan sit dung gan
nhat clia tuyét chiéu x.

« Thay vi phai duyét qua ting cip phan tit nhu subtask 1, ta chi can duyét xét phan tit thit 4 véi phan ti
last nén d6 phtc tap thudt todn cia ta sé la O(n).

Do phiic tap: O(n).

Code mau:

#include <bits/stdc++.h>

3/ using namespace std;

const int N = 1le6 + 5, MAX = 1le6, INF = 2e9 + 7;

int n, k, alN], last[N];

signed main() {
ios_base::sync_with_stdio (0);
cin.tie (0);

freopen("TUYETCHIEU.INP", "r", stdin);
freopen("TUYETCHIEU.QUT", "w", stdout);

cin >> n >> k;

for (int i = 1; i <= MAX; i++) last[i] = -1INF;
for (int i = 1; i <= n; i++) {
cin >> ali]l;
}
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int mn = MAX + 1;

for (int i = 1; i <= n; i++) {
if (last[al[il] + k > i) mn = min(mn, alil);
last[a[il] = i;

}
if (mn == MAX + 1)

cout << -1 << "\n";
else

cout << mn << "\n";
return O;

Bai 2. Dap nti — DAPNUI

Subtask 1: (3 <n < 10°)

Ta xét moi vi trf 2 (1 < x < n) va gid sit rang a, 14 dinh nii, ta xdy dung méang b sao cho sau khi thuc hién
thao tac cong 1 vao mang a, b trd thanh ngon nti va dong thdi, b, 1a dinh nui.

Dau tién ta gan by = a1, b, = ap, duyét tit 2 — x va gan b; = max(bi_1 + 1,q;), duyét tit n — 1 — x va
gén b; = max(biy 1 + 1,a;). Ta hiéu don gidn ring a; can phai 16n hon gid tri trude né it nhit mot don vi
(a; > aj—1 + 1 hodc a; > a;+1 + 1, tuy vi tri dang xét 14 bén trai hay bén phai dinh nii).

Sau cung so, thao tac can thuc hién dé xay ngon nii véi a, 1a dinh nii la:

n

2 (bi—a)

i=1
V6i mbi gia tri x (1 < z < n), ta can tinh lai dap 4n trong O(n).
Do phiic tap: O(n?).

Subtask 2: (3 <n <10°)

Goi mang pref 1 gid tri mang a sau khi cong 1 dé a; 1 < a; (1 <i <n).
Goi mang suf f 1a gid tri mang a sau khi cong 1 dé a;_1 > a; (1 <i <n).
Goi mang prefSum duge dinh nghia nhu sau:

i

prefSum; = Z(prefj — ay)

j=1
Goi mang suf fSum duge dinh nghia nhu sau:

n

suf fSum; =Y (suff; — a;)

j=i

Céch tinh mang pref va suff cling gan nhu tuong tu véi cach tinh mang b & Subtaskl.
Con dé tinh mang prefSum va suf fSum, ta c6 thé 4p dung kién thitc mang cong don.
Nhu véy ta c6 thé xét moi vi trf = (1 < x < n) va tinh két qua cho mdi gia tri x trong O(1).
S6 thao tac can thuc hién dé xay ngon nii ¢é a, 13 dinh nii duge tinh bang cong thic:

prefSumg_1 + suf fSumgr1 +maz(prefo—1 + 1, suf for1 + 1,a;) — ay
Doc gia duge khuyén khich tu chimg minh tinh ding din va hiéu ro6 ban chit clia cong thitc nay trude khi 4p

dung vao bai lam.
Do phitc tap: O(n).
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Code mau

#include <bits/stdc++.h>
using namespace std;

const int N leb + 10;
const int V 1le7 + 10;
const long long INF = 1el8;

const long long M = 1e9 + 7;

int a[N + 1], prefE[N + 1], suffE[N + 1],
long long pref[N + 1], suff[N + 1];

void readData() {
cin >> n;
for (int i = 1; i <= n; ++i) {
cin >> alil;

}

7| >

void precompute () {
prefE[1] = al1l;
suffE[n] = aln];

for (int i = 2; i <= n; ++i) {
prefE[i] = max(a[i], prefE[i - 1]
pref[i] = pref[i - 1] + prefE[i]
}

for (int i = n - 1; i >= 1; --i) {
suffE[i] = max(al[i], suffE[i + 1]
suff[i] = suff[i + 1] + suffE[i]
}

long long solve() {
long long ans = INF;

for (int i = 2; i < n; ++i) {

long long ele = max(al[il]l, max(prefE[i - 1],
ans = min(ans, pref[i - 1] + suff[i + 1] + ele - al[il);

return ans;

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

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

readData () ;
precompute () ;

cout << solve();

return O;

Bai 3. Loc nuéc — LOCNUOC

n;

+ 1);
- alil;

+ 1)
- alil;

suffE[i + 1]1) + 1);
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Subtask 1: 1 <n <103 1<m < 10?

e Ta c6 thé dung lai mang hai chiéu kich thuéc n x m nhu trong dé bai, roi lam nhu dé yéu cau véi do
phtic tap O(n x m).

Subtask 2: 1 <n <103 1<m <2x10°

Luu y: Doi ngi TGB quyét dinh sitta gidi han ciia m thanh 2 x 10°, khdc véi dé goc (dé phu hop véi kich thude
di liéu nhdp vao). Gidi han nay cing duge dp dung cho bg test cham tham khdo trén contest ciia TGBOJ.

« Ta nhéan thiy rang a; < 10°, nén chic chin ring nhiéu nhit 10° bon chita sé dude st dung dén. Vi thé,
ta chi quan tAm nhiéu nhat 10° bon chtta. Nén néu m > 10° thi ta c6 thé dat m 14 10° luon.

e Néu nhu ta st dung thuéit toan nhu Subtask 1, chi lvu méng dap 4n clia m may va cap nhat dip an ti
tit thi do phitc tap s& 14 O(n x min(m, 10%)), xap xi 10® — vita dii thdi gian chay. Trén thuec té, thdi gian
chay sé thap hon rat nhiéu.

Subtask 3: 1 <n<2x10°,1<m<2x10°

Luu y: Dgi ngi TGB quyét dinh sia gidi han ciia m thanh 2 x 10°, khdc vdi dé goc (dé phar hop vdi kich thuéde
di liéu nhdp vao). Gidi han nay cing dudc dp dung cho bo test cham tham khdo trén contest cia TGBOJ.

« Ta mic dinh m < 10° (ly do dugc gidi thich & subtask 2).

o Ta thiy rang v6i gid tri a; thi n6 sé 1ap day hét k; bé dau tién. Vi thé, ta cé thé danh dau 1a bé thit
dugce 1ap day bao nhiéu lan va duge 1ip khoéng day mét lugng nhiéu. Viéc danh dau thit hai cé thé thuc
hién trong O(1). Nhung viéc ddnh diu dau tién thi khé hon.

o Ta xét bai toan con: Cho ¢ lan truy vAn cap nhat doan [[,7] ting lén gid tri c; v cudi ciing, sau tat ca ¢
truy van, ta can xudt ra gid tri ciia tit ci cdc phan tit trong day. Bai todn nay cé thé giai quyét trong
dd phitc tap O(n + q) v6i Gting dung ctia mang hiéu. Vi thé, budc danh dau dau ta c6 thé sit dung mang
hiéu.

e Van dé cudi cling 1a phuong phép tim gid tri k; v6i mdi gid tri a;. Ta thay, véi a; cang 16n thi k; ciing sé
cang 16n nén ta c6 thé sit dung tim kiém nhi phan dé tim k;.

« Nhu vy thuit todn ciia ching ta sé 1a: v6i moi gia tri a;, ta sé sit dung mang hiéu dé cap nhat k; may
dau tién 14 bé duge 18p day va cAp nhat méy k; + 1 duge thém mot lugng nude thita nao dé. Cudi clung,
ta sé st dung mang hiéu va s6 lugng nuée du clia mdi may dé tinh luong nuée mdi may xit 1y. Do phiic
tap cta thudt todn 1a O(n x log(m) +m).

Code mau

#include <bits/stdc++.h>
#define 11 long long

using namespace std;

11
11
11
11
11
11

diff [200009] ;
a[200001];
r[200001] ;
pref [200001];
n, m;

ans [200001] ;

int main() {

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

freopen("LOCNUOC.INP", "r", stdin);
freopen ("LOCNUOC.OQUT", "w", stdout);
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1 cin >> n >> m;

3 m = min(m, (11)2e5);
|

2 for (int i = 1; i <= n; i++) {
25 cin >> al[il;
26 }
28 for (int i = 1; i <= m; i++) {
29 cin >> rl[i]l;
30 ¥
31
32 for (int i = 1; i <= m; i++) {
33 pref[i] = pref[i - 1] + r[il;
34 ¥
36 11 mx = 0;
37 for (int i = 1; i <= n; i++) {
38 11 pos = lower_bound(pref, pref + m + 1, al[i]) - pref;
39 mx = max(mx, pos);
40 diff [0]++;
11 diff [pos]--;
12 11 over = al[i] - prefl[pos - 1];
43 ans [pos] += over;
14 }
15
46 for (int i = 1; i <= m; i++) {
17 diff[i] += diff[i - 1];
18 ¥
49
50 for (int i = 1; i <= mx; i++) {
51 cout << diff[i] * r[i] + ans[i] << ' ';
52 ¥
53
— HET —
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