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ARGENTUM ONLINE JUDGE  KY THI CHQN HQC SINH GIOI LOP 9 CAP TINH

PHAN TRUNG BAC NAM HOC 2024-2025
g M - Mén: TIN HQC
DAP AN PE CHINH THUC Ngay soan: 16/03/2025
(Dap an gom co 06 trang) Thoi gian lam bai: 150 phiit, khéng ké thoi gian phat dé

Tong quan dé thi:

Tén bai Tép chwong trinh |  Tép dir liéu vao Tép két qua
Bai 1: Gap hac gidy HACGIAY.* HACGIAY.INP HACGIAY.OUT
Bai 2: S6 nguyén t6 16n nhat NGTMAX.* NGTMAX.INP NGTMAX.OUT
Bai 3: An khé tra vang TRAVANG.* TRAVANG.INP | TRAVANG.OUT
Bai 4: Xép hang XEPHANG.* XEPHANG.INP [ XEPHANG.OUT

Ghi chii: Dau * dai dién co phan mé réng, tiy theo ngdn ngir Idp trinh cé thé la PAS hodc CPP
hoac PY. Thoi gian thuc hién chuong trinh khong qua 01 giay, bo nho khong qua 1024MB.

Bai 1. (5,0 diém) GAP HAC GIAY
Moi1 ngay gap duoc toi da k con hac. Suy ra, trong p ngay ta s€ gap duogc p X k con hac.

Ta can tim s6 ngay it nhat dé gap du n con hac nén ta sé& xét n chia k 1a s6 ngay can dé gap [E] X k

con hac. Vaymhacconthleulan []xkdethay0<n—[]xk<k Neun—[ ]xk::wlthi

ta s& can thém mot ngay dé gap du so hac con thiéu.
Vay két qua cua bai toan la— T (n%k > 0).

Do phuc tap: O(1).
Chuong trinh tham khao bang ngon ngir l1ap trinh C++:
#include <bits/stdc++.h>

tdefine 1nt ] ng ":i‘.f_-._]
using namespace std;

signed main() {
ios base::sync with stdio(false);
cin.tie (nullptr); cout.tie(nullptr);
freopen ("HACGIAY.INP", "r", stdin);
freopen ("HACGIAY.OUT", "w", stdout):;
IBE N; K ¢l 23 5§ 2= K
cout << n/k+(n%k > 0);
return 0O;
}
Chwong trinh tham khao bang ngon ngir 1ap trinh Python:

import sys

def main|() :
sys.stdin = open ("HACGIAY.INP", "r")
sys.stdout = open ("HACGIAY.OUT", "w")
n, k£ = map(int, input() .split())

print(n//k+(n%k > 0))

" .

1f name == " main

main ()
Bai 2. (5,0 diém) SO NGUYEN TO LON NHAT
Bai toan nay ta phai duyét tat ca cac sb va klem tra ting so ¢ phai so nguyén to hay khong, dé co
thé tim ra so nguyen to lon nhat trong cac sO do. Nhu vay d¢ phire tap va to1 uu thudt toan cho bai
toan nay cht yéu nam & viéc kiém tra sé nguyén to.
Nhic lai: SO nguyén to 1a mot s6 nguyén duong khac 1 chi ¢6 ding hai udc 1a 1 va chinh no.
= Nhiing s6 nguyén khéng 16n hon 1 déu khéng phai la so nguyén to.
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Nhu vy, ta s& bo qua tat ca cac s0 nguyén khéng 1é6m hon 1 trong thao tac duyét.
» Subtask 1: C6 60% so diém twong ing 60% so test c6 0 < n < 103 va |a;| < 103,

Pé kiém tra p c6 phai la so nguyen to hay khong, ta s¢ duy¢t cac 53 tur 1 dén p va dém sb luong $0
chia hét cho p (no1 cach khac la dém sO luong udc cua p). Néu so luong so6 chia hét cho p dém duoc
dung bang 2 thi s6 nguyén p 1a mot s6 nguyén to.

D0 phic tap: O(n X q;) = 0(103 % 10°).

Code minh hoa ham kiém tra so nguyén to bang ngon ngir 1ap trinh C++

bool isPrime (int p) {

int cnt = 0;
SR {(InE 1 = 1§ 1. <= D2 ++1)
if (p%1i == 0)
H-ent;
return cnt == 2;

}
Code minh hoa ham kiém tra s6 nguyén to bang ngén ngir lap trinh Python
def isPrime(p):

cnt = (
for 1 in range(l, p+1l):
if p%1i == 0:
cnt = cnt+l

return cnt == 2

% Subtask 2: C6 20% so diéem twong irng 20% so test ¢6 0 < n < 103 va |a;| < 106.

Tir cach phan tich mot s6 nguyén p thanh tich hai s6 a X b. Ta c6 thé thay rang, chi can xét cac udc
trong khoang tir 1 dén ﬁ la c6 thé duyét toan bo cac ude cta p. Nhu dinh nghia da nhéc lai, p 1a
mot s6 nguyén to khi p chi chia hét cho 1 va chinh né. Do d6, néu p chia hét cho mét so trong
khoang 2 — ./p thi p khong phai la mot s nguyén to.
Céach t6i wu: Chi duyét tir 2 dén ,/p, néu p chia hét cho mot trong cac s6 d6 thi p khong phai 1a mét
sO nguyeén to.
D6 phite tap: 0(n X /a;) = 0(10% x 10%).
Code minh hoa ham kiém tra so6 nguyén to bang ngén ngir lap trinh C++
bool isPrime (int p) {
For {(int 1 = 23 1%*1 <= Py F++1)
if (p%i == 0)

return false;
return true;

}
Code minh hoa ham kiém tra s6 nguyén to bang ngén ngir 1ap trinh Python
def isPrime(p) :
for 1 in range (2, int (math.sqrt(p))+1):
if p%1 == 0:
return False
return True

% Subtask 3: C6 20% sb diém twong ting 20% sb test ¢6 103 < n < 10° va |a;| < 106.

Do cac sO can klem tra khong qua 108, nén ta c6 thé sir dung sang so nguyén té dé kiém tra nhanh
mot s6 ¢ phai la s6 nguyén hay khong trong d6 phirc tap 0(1) véi chi phi xay dung ban dau la
0(10° x log(log 10°)).

Chuong trinh tham khao bang ngon ngir 1ap trinh C++:

finclude <bits/stdc++.nh>
using namespace std;
bool 1sPrime[1000001];
int main() {

10os base::sync with stdio(false);
cin.tie(nullptr); cout.tie(nullptr);

Trang 4/8



TECHAGADEMY.EDU.UN

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

isPrimel[l] = 1;
fOF (INt 1 = 2; 1*1 <= 1eb; ++1)
if (!'isPrime[i])
EOF (Int §J = 1*31; 9 <= l1léh; 7 += 1)
isPrime[]j] = true;
int n, res = [ cin >> N
2aE {(int 13 = 1. 8F 1 <= M5 ++1) 4
cin >> a;
if (a > 1 && !isPrime[a])
res = max(res, aj);

}

cout << res;
return 0;
}
Chuong trinh tham khao bang ngon ngir l1ap trinh Python:

import sys

def main|() :
sys.stdin = open ("NGTMAX.INP", "r")
sys.stdout = open ("NGTMAX.OUT", "w")
isPrime = [False]*(10**6+1)
isPrime[l] = True
£OF 1 IR range(2Z; int(lee**0.5)+1):
if not isPrime[i]:
gOf 7 AN TEnEEe(1*1, 10%*6+1, 1)
1sPrime([]] = True
n, res = int(input()), O
a = map(int, input() .split())
for 1 in a:
if i > 1 and not isPrime[i]:
res = max(res, 1)
print (res)

if name ==

main ()

Bai 3. (5,0 diém) AN KHE TRA VANG
 Subtask 1: C6 70% so diém twong iing 70% so test ¢6 0 < n < 102,

Duyét trau cac vi tri hai dau mat [, r va ding mot vong lap nira dé tinh tong cac phan tir trong doan
hai dau mut do.

D§ phure tap: = O(n3).

Code minh hoa bang ngon ngir lap trinh C++

EOE [iInt 4-= 1§ } == n; ++i:)

for (int r = 1l ©r <= n; ++r) 1
int s = 0;
TOF (it 1 = 1 1 <= xr: ++1)
s ¥=ali1];
gne += & <= m;

}
Code minh hoa ngon ngir lap trinh Python
for 1 in range(l, n+l):

ZOF T 3B Tange(l, n+l):

s =0
for 1 Am range(l, r+l):
s += a[1i]

cnt += s <= m

%+ Subtask 2: Cé6 20% so6 diém twong trng 20% so test c6 10% < n < 103,
Sir dung ki thudt mang cong don dé tinh tong doan phan tir tir [ dén r trong 0(1).
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Xay dung mang cong don: fori = 1 = n:pre; = pre;,_, + a;.
Tong doan phan tu tir [ dén r duogc tinh bang: pre, — pre;_;.
D¢ phuc tap: ~ 0(n?).
Code minh hoa bang ngon ngir lap trinh C++
for (int 1 = 1; 1 <= n; ++1)
£OF (int r = 1; ©r <= n; ++r)
cnt += prel[r]-prel[l-1] <= m;
Code minh hoa ngon ngir Iap trinh Python
for 1 in range(l, n+l):
for r 1n range(l, n+l):
cnt += prel|r]-prell-1l] <= m

% Subtask 3: C6 10% so diém twong irng 10% so test ¢6 10° < n < 10°.

Sau khi 4p dung mang cong don, dé thay mot doan tir [ + 1 dén r c6 tong khong qua m duge biéu
dién l1a: pre, — pre; < m o pre, — m < pre,.

D@ thay r va [ la cac so chua biét, m 1a s6 da biét. Ta s& duyét mot sd chua biét dé tim s chua biét
con lai.

Duyét r = 1 — n, khi nay ta da biét r va m con [ chua biét. Twong duong da biét gia tri cua pre, —
m. Nhu vay chi con dém so lugng s6 [ trong doan 0 = r — 1 ¢6 pre; = pre, — m.

Do 0 < a; < 107, nén mang pre 1a mot mang ting dan. Suy ra, ta c6 thé ap dung tim kiém nhi phan
dé dém cac so [ théa man.

Tim trong doan pre[0 — r — 1] vi tri idx nho nhat c6 gia tri > pre, —m, so lugng [ thoa man luc
ndy la: r — idx. Néu khong ton tai idx thi khong c6 [ nao thoa man.

Do phuc tap: O(n X log, n)

Chuong trinh tham khiao bang ngon ngir lap trinh C++:

T I 1 ! F
LAl L LIl B L LS o LI . l_-

Faerine 1ntc oOng oNg

using namespace std;
int pre(1000001];

signed main() {

ios base::sync with stdio(false);

cin.tie(nullptr); cout.tie{nullptr);

freopen ("TRAVANG.INP", "r", stdin);

freopen ("TRAVANG.OUT", "w", stdout);

int n, m, res = 0; cin >> n >> m;

for (int i =1, a; i <= n; ++i) {
cin >> a; prel[i] = prel[i-1]+a;
int 1t = lower bound (pre, pre+i, preli]-m)-pre;
if (it != 1) res += 1i-1it;

}

cout << res;

return 0U;

)
Chwong trinh tham khdo bing ngdn ngir 1ap trinh Python:

import sys, bisect

def main () :
sys.stdin = open ("TRAVANG.INP", "r")
sys.stdout = open ("TRAVANG.OUT", "w")
n, m = map(int, input() .split())
pre, res = [0]*(n+l), O
a = list (map(int, input () .split()))
for 1 in range(l, n+l):
pre[i1] = pre[i-1l]+a[1-1]
it = bisect.bisect left(pre[:i], pre[i]-m)
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32X 1t 1= 1%
res += 1-1t
print (res)
if name == " main “:
main ()

Bai 4. (5,0 diém) XEP HANG
*+ Subtask 1: C6 70% so diém twong wrng 70% so test c6 1 < n < 10°.

Duy¢t trdu ting cap hoc sinh ¢ cac vitri i va j (j < i), dém cac cédp c6 a; < a;.
D phirc tap: ~ 0(n?).
Code minh hga bang ngon ngu' lap trinh C++
for (int 1 = 1; 1 <= n; ++1i)
for (It 4 = 1; 9 € 1¢ +¥1)
cnt += al[j}] > ali];

Code minh hoa ngon ngir lap trinh Python
fOr 1 2N range(l, n+l):
for ] in range(l, 1i):
cnt += a[j] > al[1i]

% Subtask 2 & 3: C6 30% so diém twong vrng 30% so test ¢6 10° < n < 106,

Cai tién: Vi moi a;, ta su dung cau trac dir liéu dac biét Fenwick Tree (Cay chi s6 nhi phan) dé
demso]uﬁngcapsoa > 00] < L

Cay chi s6 nhi phan dinh nghia cac ham:
o get(i): SO luong s6 ¢o gia tr1 < i.
e update(i): Tang mot s6 co gia tri bang i.

Ma giai:
fori=1-n:
res += get(10°) — get(ali])
update(ali])
Mot cach toi wu hon:
fori=n-1:
res += get(ali] — 1)
update(ali])
Do phuc tap: = O(n X log; n)
Chwong trinh tham khao bang ngén ngir 1ap trinh C++:

finclude <bits/stdc++.h>

using namespace std;

int BIT[10000001], a[10000001];

void update(int p) { £ex (; p <= leb6; p += p&-p) ++BIT[pl: )

int get (int p) {
int res = 0;
for (; p; p —= p&p) res += BIT|[p];
return res;

}

Nt mEin() {
ios base::sync with stdio(false);
cin.tielhullper); cout.tie(nullptr):;
freopen ("XEPHANG. INP", "r", stdin);
freopen ("XEPHANG.OUT", "w", stdout);
int n; cin >> n; long long res = 0;
for (int i = 1; i <= n3 ++i) ein >> afil;
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foFr (it 1 = 5Hn; 1 5= 1; —==31) |
res += get(al[i]-1);
update(al[1]);
}
cout << res;
return 0;
}
Chuong trinh tham khio bang ngon ngir 1ap trinh Python:
import sys

def update (BIT, p, size):
while p <= size:
BIT[p] += 1
P T= B & —p

def get (BIT, p):

res = U

while p:
res += BIT|[p]
p —= P & -p

return res

def main () :
sys.stdin = open ("XEPHANG.INP", "r")
sys.stdout = open ("XEPHANG.OUT", "w")
n = int(input())
a = list (map(int, input() .split()))
BLlT, res = [0]I*(1LO**6+]1),; D
for i1 an range{n-1, -1, -1):
res += get (BIT, al[1] - 1)
update (BIT, ali]l, 10**§)
print (res)

if name == " main ":

— U — — D ——

main ()

Link submit (test tu sinh): https://codeforces.com/group/BM9gsRNIxk/contests
T4c gia link submit: Nguyén Minh Tri — Lép 12A1 — THPT Thanh Phé Hong Ngu
Tester: Duong Anh Kiét — Lop 12A1 — THPT Thanh Phé Hong Ngu

Tac gia dap an: Phan Trung Bac — Lop 12A7 — THPT Chu Vian An

Email lién hé: trungbacphan2105@gmail.com
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