TO CHUC THE GIFTED BATTLEFIELD
DU AN INTELLECTUAL SHOWDOWN

Ngay thi: 10/03/2024
Thai gian lam bai: 180 phat (khéng ké thai gian phat dé)
Dé thi gdbm 05 trang, 03 bai

Tong quan dé thi

Thi thir HSGTP L&p 9 - Lan 2
NAM HOC 2023 — 2024

; Han ché | Han ché
Tén bai Tap tin di liéu | Tap tin két qua an che | Tan che
thai gian | bo nhé
D N I-/\ k,’\
Bai 1 | Doan duonglien ket || o \\p LGS.OUT 2 gidy | 512MB
dai nhat
Bai 2 | D3y dep DAYDEP.INP DAYDEP.OUT 2 gidy | 512MB
Bai 3 | M3 héa ENCRYPTION.INP | ENCRYPTION.OUT | 2gidy | 512MB

Bai 1. Doan dudng lién két dai nhat - LGS
Subtask 1

Y tudng: V6i mdi tram giao thong i, tim vi tri r (r > i) 16n nhit sao cho doan con lién tiép k[i...r] 1a
mot doan den giao thong thoa dé bai.
Cai dat:

o V6i méi vi trf i, khéi tao bién r = i. Trong khi ged(k,, k,1) # 1 va r +1 < n thi ta tinh tién

r++. Gia tri cuoi cung ctia bien r chinh la gid tri thoa phan 7Y tudéng” trén.

o Ham gcd(x,y): Duyét j qua tat ca gid tri tit 1 dén min(x,y), ddp 4n ctia ham chinh 1a gid tri j
16n nhat sao cho z va y dong thdi chia hét cho j.

Do phiic tap: O(n? x k;).

Subtask 2

Y tuéng tuong tu nhu subtask 1. Nhung ham ged(z,y) duce cai téi wu trong O(log(max(x,y))) voi
thuat toan Fuclid.
Do phiic tap: O(n? x logk;).

Subtask 3

Nhén xét: Ta nén ci day lai thanh cdc thanh phan sao cho hai tram giao thong lién tiép bat ky néu
khéng nguyén t6 cling nhau sé thuéc chung mot thanh phan. C6 thé thay, sé khong cé bat ky tram
giao thong nao thudc hai thanh phan cling lic.

Tu do, ta co giai phap nhu sau:

» Di qua ca con duong.
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o Tuan tu kiém tra xem tram deén giao thong hién tai cé nguyén t6 cting nhau véi tram den giao

thong trude hay khong:

— Néu khéng, ta thém né vao chung thanh phan véi tram trude.

— Néu cé, ta tach ra mot thanh phan méi.

 Tim thanh phan véi do dai 16n nhéat (diéu nay c6 thé lam dugc ngay khi ta di qua con dudng).

Do phiic tap: O(n x logk;).

Code mau:

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

int n;
int main() {

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

freopen("LGS.inp", "r", stdin);
freopen("LGS.out", "w", stdout);
cin >> n;
int maxi = 0, lastnum = 0, currlen = 0;
for (int i = 0; i < n; i++) {

int k;

cin >> k;

if (i > 0 && __gcd(k, lastnum)
tinh UCLN cua 2 so trong 0(log)

1) { //__gcd() la ham co san cua C++ giup

maxi = max(maxi, currlen);
currlen = 0;
}
lastnum = k;
currlen++;
+
maxi = max(maxi, currlen);

cout << maxi;

Bai 2. Day dep - DAYDEP

Y tudng

Ta nhén xét rang, v6i mdi gia tri z, ta c¢6 thé tham lam bang céch sé sit dung s6 operation xéa hoic
thém it nhat sao cho trong day cudi cung gia tri  d6 con ding = ho#c 0 lan xuat hién.

Goi cnt 1a s6 lan xuat hién ctia mot gid tri .
Ta c6 ba truong hgp sau:

e cnt > 0 va ta muon dua cnt vé 0: cnt operations.
e cnt < x va ta muon dua cnt ve x: x — cnt operations.
e cnt > x va ta muon dua cnt vé x : cnt — x operations.

Tit ba cong thitc trén, ta cé thé rit cdc trusng hop lai thanh cong thitc don gidn sau: min(cnt, abs(x —
cent)).
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Subtask 1

Ta dit bién dém cntg, enty, ents, cnts, enty, ents cho ting gid tri a; c6 thé xuat hién.

Déi véi moi gia tri , s6 operation it nhat dé dwa sé lan xudt hién tit cnt vé 0 hodc = lan xuat hién 1a
min(cnt, abs(cnt — x)). Dap an sé la Z?:o min(cnt;, abs(ent; —1)).

Do phtc tap: O(1).

Subtask 2

Céch lam clia ta tuong tu nhu subtask 1, nhung ta sé sit dung mot mang théng ké c6 size MAX, + 1
dé dém s6 lan xuat hién ciia ting gia tri z.

Trong subtask nay, M AX, = 10° nén ta sé for qua ting gid tri ciia a dé tinh két qua ctia ching.

Ta ¢6 cong thitc tinh dap 4n nhu sau: Zil\inga min(cnt;, abs(ent; — 1)),

Do phic tap : O(MAX,)

Subtask 3

Ta xét gid tri « ¢ s6 lan xuat hién 1a ent, nhan xét duoc khi gia tri @ > 2-n, sd operations dé dua cnt
ctia chiing vé  ludn 16n hon s6 operations dé dua cnt vé 0 (ent < z —cent do > 2-n va cnt < n).
Theo tinh chét trén, v6i moi a; > 2 - n, ta x6a ching ra khoéi day dé dua s6 lan xuat hién vé 0. B6i voi
céc phan tit z < 2 - n con lai, ta lam tuong tu subtask 2 v6i do 16n ciia mang thong ké 1a 2 - n.

Do phiic tap: O(n)

Code mau:

#include <bits/stdc++.h>

3/ using namespace std;

NN NN N NN
D Ot R W N =

~

const int N = 1e6 + 5;
int n, cnt[2 * NJ];
signed main() {
ios_base::sync_with_stdio (0);
cin.tie (0);
freopen("DAYDEP.inp", "r", stdin);
freopen("DAYDEP.out", "w", stdout);
cin >> n;
int ans = 0;
for(int i = 1; i <= n; i++) {
int x; cin >> x;
if(x > 2 * n) {

ans++;
} else {
cnt [x]++;
}
}
for(int 1 = 0; i <= 2 * n; i++) {
ans += min(cnt[i], abs(i - cnt[il]));
}

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

Bai 3. Ma héa - Encryption

T6 chirc The Gifted Battlefield — Thi thir HSGTP L6p 9 - Lan 2 (N3m hoc 2023 — 2024) Trang 3/5
Mén thi: Tin hoc — Ngay lam bai thi: 10/03/2024



V]

14

NN N NN =
w N = O ©

Subtask 1 va 2

Y tudng va cai dit: Ta trAu qua moi S ma L < S < R va dém s6 luong thoéa yéu cau dé bai.

Do phic tap: O(R — L).

Code mau:

#include <bits/stdc++.h>
using namespace std;
// Function to count numbers between 1 and r such that a * s % k ==

long long countMultiples(long long a, long long k, long long 1, long long r) {
int dem = 0;

for(int 1 = 1; i <= r; ++i) {
if (a * i % k == 0) ++dem;
}
return dem;
}
int main() {
freopen ("ENCRYPTION.inp", "r", stdin);
freopen ("ENCRYPTION.out", "w", stdout);

long long a, k, 1, r;
cin >> 1 >> r >> a >> k;

long long result = countMultiples(a, k, 1, r);
cout << result;

return O;

Subtask 3

Y tudng:
« bat P=LCOM(A,K).
e AX S modk=0.Vay A x S la boi cua P.
o Tim Min 1a boi nhé nhat ctia P thoa yéu cau deé bai.
o Tim Max la boi 16n nhat ctia P thoa yéu cau dé bai.
o Két qua bai toan sé 1a (Max — Min)/P + 1.

Do phtc tap: O(log(min(a, k))).

Code mau:

#include <bits/stdc++.h>

using namespace std;

// Function to count numbers between 1 and r such that a * s % k == 0
long long countMultiples(long long a, long long k, long long 1, long long r) {
long long gcd_ak = __gcd(a, k);

long long lcm_ak = (a / gcd_ak) * k; // Calculate the LCM of a and k
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10 // Adjust 1 to the next multiple of lcm_ak if 1 is not a multiple of lcm_ak

11 1 *x= a;

12 if (1 % 1lcm_ak !'= 0)

13 1 = ((1 / 1lcm_ak) + 1) * lcm_ak;

14

15 // Adjust r to the previous multiple of lcm_ak if r is not a multiple of lcm_ak
16 r *= a,;

17 if (r % lcm_ak !'= 0)

18 r = (r / lcm_ak) * lcm_ak;

19

20 // Count the numbers between 1 and r (inclusive) that are multiples of lcm_ak
21 return (r < 1) 2 0 : ((r - 1) / lcm_ak + 1);
22| }

23

24 int main() {

25 freopen ("ENCRYPTION.inp", "r", stdin);

26 freopen ("ENCRYPTION.out", "w", stdout);

27 long long a, k, 1, r;

28 cin >> 1 >> r >> a >> k;

29

30 long long result = countMultiples(a, k, 1, r);
31 cout << result << endl;

33 return O;
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