Té CHUC THE GIFTED BATTLEFIELD
DU AN INTELLECTUAL SHOWDOWN

Ngay thi: 10/03/2024
Thai gian 1am bai: 180 phit (khéng ké thai gian phat dé)
D& thi gdm 04 trang, 03 bai

Téng quan dé thi

Thi thit HSGTP LSp 9 - Lan 2
NAM HOC 2023 - 2024

Tén bai Tap tin dif liéu Tép tin kit qua | 120 ché | Han che
thgi gian | bo nhé
.. Doan dudng lién két A
Bail| ¢ LGS.INP LGS.OUT 2giay | 512MB
dai nhat
Bai 2 | Day dep DAYDEP.INP DAYDEP.OUT 2 gidy 512MB
Bai 3 | M3 héa ENCRYPTION.INP | ENCRYPTION.OUT 2 gidy 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 nhét sao cho doan con lien tiép k[i...r] 1a mot
doan den giao thong théa dé bai.
Cai dat:
e V6i mdi vi tri i, khéi tao bién r = i. Trong khi ged(k,, ky11) # 1 va r +1 < n thi ta tinh tién r++. Gia
tri cubi ciing ctia bién r chinh 14 gia tri théa phan "Y tudng"tréen.
e Ham ged(z,y): Duyét j qua tat ca gia tri tit 1 dén min(x,y), dap 4n ctia ham chinh la gia tri j 16n nhat
sao cho z va y dong thai chia hét cho j.
Do phitc tap: O(n? x k;).

Subtask 2

Y tuéng tuong tu nhu subtask 1. Nhung ham ged(z,y) duge cai téi wu trong O(log(max(x,y))) v6i thudt todn
FEuclid.
Do phitc tap: O(n? x log k;).

Subtask 3

Nhan xét: Ta nén ca day lai thanh cac thanh phan sao cho hai tram giao thong lién tiép bat ky néu khéng
nguyén t6 ciing nhau sé thudoc chung mot thanh phan. C6 thé thay, sé khong c6 bat ky tram giao thong nao
thuoc hai thanh phan cung lic.
T do, ta c¢6 gidi phap nhu sau:
e Di qua cd con dudng.
e Tuan tu kiém tra xem tram den giao thong hién tai c6 nguyén t6 ciing nhau véi tram den giao thong
truée hay khong:
— Néu khoéng, ta thém né vao chung thanh phan véi tram truée.
— Néu c6, ta tach ra mot thanh phan méi.
e Tim thanh phan v6i do dai 16n nhat (diéu nay c6 thé lam dude ngay khi ta di qua con dudng).
Do phic tap: O(n x logk;).
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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 = O0;
for (int i = 0; i < n; i++) {

int k;
cin >> k;
if (i > 0 && __gcd(k, lastnum) == 1) { //__gcd() 1la ham cé s8n cua C++ giup tinh
UCLN cua 2 so trong 0(log)
maxi = max(maxi, currlen);
currlen = O0;
}
lastnum = k;
currlen++;
}
maxi = max(maxi, currlen);

cout << maxi;

Bai 2. Day dep - DAYDEP
Y tudng

Ta nhan xét ring, v6i mdi gia tri x, ta c6 thé tham lam bing cach sé sit dung sd operation x6a hodc thém it
nhat sao cho trong day cudi cling gia tri x d6 con ding z hodc 0 1an xuat hién.

Goi ent 1a s6 1an xuat hién clia mot gia tri .

Ta c6 ba truong hgp sau:

e cnt > 0 va ta mudn dua ent vé 0: cnt operations.
e cnt < z vA ta mudn dua cnt vé x: x — cnt operations.
e cnt > x va ta mudn dua cnt vé x : ent — x operations.

Tit ba cong thiic trén, ta c6 thé rit cac truong hop lai thanh cong thitc don gidn sau: min(cnt, abs(z — cnt)).

Subtask 1

Ta dat bién dém cntg, cnty, cnta, ents, cnta, ents cho timg gia tri a; c6 thé xuat hien.

D6i v6i mbi gia tri z, s6 operation it nhat dé dua s6 lan xudt hién tit ent vé 0 hodc z lan xudt hién la
min(ent, abs(ent — x)). Dap an sé la Z?:o min(ent;, abs(ent; —1)).

Do phiic tap: O(1).

Subtask 2

Cach lam ciia ta tuong tu nhu subtask 1, nhung ta sé stt dung mot mang thong ké cé size MAX, + 1 dé dém
s6 lan xuat hién clia ting gia tri .

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

Ta c6 cong thitc tinh dap an nhu sau: Zij\iéxa min(ent;, abs(ent; — 1)).

Do phic tap : O(MAX,)
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Subtask 3

Ta xét gia tri « c6 s6 lan xuat hieén 1a ent, nhan xét duge khi gia tri o > 2 - n, s6 operations dé dua cnt clia
chiing vé z luon 16n hon s6 operations dé dua cnt vé 0 (ent < o —cnt do x > 2-n va ent < n). Theo tinh chat
trén, v6i moi a; > 2 - n, ta x6a ching ra khéi day dé dua s6 lan xuat hien vé 0. D6i v6i cac phan tt 2 < 2-n

con lai, ta lam tuong ty subtask 2 v6i do 16n ctia mang théng ké 1a 2 - n.
Do phic tap: O(n)

Code mau:

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

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

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

Bai 3. Ma héa - Encryption

Subtask 1 va 2

Y tudng va cai dit: Ta trau qua moi S ma L < S < R va dém s6 luong thoa yeu cau dé bai.

Do phiic tap: O(R — L).

Code mau:

#include <bits/stdc++.h>

using namespace std;

//Dem so luong so nguyen S nam giua 1 va r sao cho A * S 7 ==
long long countMultiples(long long a, long long k, long long 1,

int dem = O0;

for(int i = 1; i <= r; ++i) {
if (a * i % == 0) ++dem;

}

return dem;

}

int main() {
freopen ("ENCRYPTION.inp", "r", stdin);

0
long long r) {
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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:
e bat P = LCM(A,K).

e Ax Smodk=0.Vay Ax S 1a boi ctia P. Khi d6, A x S sé c6 dang A x S = x x P v6i x 1a s6 nguyen.

_ AxK
:>AXS—$X7ng(A’K)
_ K
=S=zx A (AR

e Két qua bai toan sé 1a s6 lugng x sao cho L < x X
trong khoang [l, 7] chia hét cho K/ged(4, K).

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

Code mau:

#include <bits/stdc++.h>

using namespace std;

long long countMultiples(long long a, long long k
long long g __gcd(a, k);

g =%k / g;
return (r / g)

1 -1 / g;

main () {

freopen ("ENCRYPTION. inp",
freopen ("ENCRYPTION.out",
long long a, k, 1, r;

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

int
stdin) ;
stdout) ;

nypn s
"

n
>

1’

long long result countMultiples(a, k,
cout << result << endl;

return O;

r);

K

sed(ar) < R, tuong duong véi s6 luong sd nguyén

long long r) {

, long long 1,
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