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Té CHUC THE GIFTED BATTLEFIELD
DU AN INTELLECTUAL SHOWDOWN

Thi thit HSGTP Lép 9 - Lan 1
NAM HOC 2023 - 2024

Ngay thi: 03/03/2024
Thai gian 1am bai: 180 phit (khong ké thai gian phat dé)
D& thi gdm 05 trang, 03 bai

Tong quan dé thi

Tén bai Tép tin di¥ liéu | Tap tin két qua | 12n che | Han ché

thgi gian | bo nhé

Bai 1 | Hé tam phan | TAMPHAN.INP | TAMPHAN.OUT | 2 gidy | 512MB
Bai 2 | Ting qud GIFT.INP GIFT.OUT 2 gidy | 512MB
Bai 3 | Tro chai dién tir | GAME.OUT GAME.INP 2 gidy | 512MB

Bai 1. Hé tam phan - TAMPHAN
Subtask 1

Xét tat ca gia tri tong c6 thé duge tao ra (chi ndm trong mién [2,8]), xét trudng hgp cho timg gia tri dé in ra
s6 lugng chit s6 bé nhét trong biéu dién tam phan ciia cac gia tri do.

Subtask 2

Duyét qua n x (n — 1)/2 cap phan t (a;,a;), tim gia tri f(a; + a;) nho nhat.
Buéc xay dung ham f(x): Véi moi s6 nguyén duong x, dap an ctia ham f(z) chinh 1a s6 nguyen duong k
bé nhat sao cho 3¥ > z (néi cach khéc, k la gia tri sao cho 3F > z nhung = > 3%~1).

Vidu: f(5) =2 vi 3% > 5 va 2 la gia tri nhd nhat théa bat phuong trinh trén (biéu dién tam phan ciia 5 la
"12"). Tuong tu, f(25) = 3 (biéu dién tam phan ctia 25 1a "221").
Ly do: sb c6 y chit s6 trong he tam phan sé bidu dién duge cac gia tri trong khoang [3Y~1,3¥ — 1]. Ttic 14, v6i
mot gia tri z c6 ding y chit s6 trong biéu dién tam phan ciia né, = sé thoa: 3V~! < z < 3Y. = Thoa diéu kien
trude do.
Do phiic tap: O(n?)

Subtask 3

Nhan xét: Néu A < B thi f(A) < f(B). = f(as + ay), v6i tong a, + a, 1a nhé nhat trong tat ca cac cap
ai+aj (Vi,j:1<4,7<nvai#j),séladap an clia bai toan. N6i cach khac, ta can phai tim duge cdp phan
tit c6 tong nhé nhat trong mang a. Ta nhan thay ring, tong ciia phan tit nhd nhat va nhd tht hai trong mang
a chinh 13 gia tri can tim trén. Dé kiém dugc hai phan tit trén, mot cach lam la: sip xép lai mang a theo thi
tu tit bé dén 16n, phan t a; va as lan lugt chinh 14 phan ti nhé nhat va nhé nhi clia mang a.

Nhu vay, bude cudi ciing sé 1a xay dung ham f(z) - trd vé s6 lugng chit s6 trong biéu dién tam phan ciia s6
nguyén duong x (xem phan "xay dyng ham f(x)"6 muc subtask 2).

Do phuc tap: O(n).

Code mau:

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

int n;
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int main() {
ios_base::sync_with_stdio(false);
cin.tie (0);
cin >> n;
int min_1 = 1e9, min_2 = 1e9;
for (int i = 1; i <= n; i++) {
int a; cin >> a;
if(a <= min_1) {

min_2 = min_1;
min_1 = a;
} else min_2 = min(min_2, a);
}
int cnt = 0, sum = min_1 + min_2;
while (sum > 0) {
sum /= 3;
cnt++;

} //cach lam tren van cho ra ket qua tuong tu nhu huong dan giai: cnt be nhat sao cho 3~
cnt > sum

cout << cnt;

Bai 2. Tang qua - GIFT
Subtask 1

Nhan xét: Khi tat cd ban nhé déu duge phat s6 qua bang véi s6 qua ciia ngudi duge nhiéu qua nhat sau q
lugt phat, moi ngudi sé hai long va dé ciing 1a phuong an tdi wu ciia bac Hai dé phéat theém it qua nhét.

Tao mot mang sd6 nguyén c v6i toan bo phan tit khéi tao bang 0. Véi méi lugt phat qua, ta chay vong lap
tit @ dén b dé cong 1 vao cac phan tit di qua. Sau tat ca ¢ lugt phat qua, ¢; sé mang ¥ nghia la tong sb
qua ma ban thit ¢ dd nhan duge. Tim phan t 16n nhat maxGift trong mang c. DAp 4n bai toan chinh I3
n x mazxGift — sum, v6i sum la tong tat ci gia tri trong mang c.

Do phic tap: O(n x q).

Subtask 2

Ta c6 thé ap dung kién thitc Mang hiéu va Mang danh dau co ban. Tao mot mang arr c6 do 16n n + 1, véi
modi truy van lugt phat qua, ta cong 1 vao phan t thit a va trit 1 vio phan ti thi b + 1. N6i cach khac, véi
mdi cap (a,b), ta thyc hién thao tac arr[a]l++ va arr [b+1]-. Sau d6, chay vong lap vé6i bién i tit 2 dén n + 1
mot lan, v6i mdi 4, ta thuc hién thao tic arr[i] += arr[i-1].

Sau cac budc trén, mang arr sé c6 y nghia tuong tu nhu méang ¢ ¢ subtask 1. Ta sé sit dung nhitng cong thic
da dugc trinh bay & trén dé tinh ra két qua.

Do phic tap: O(n + q).

Subtask 3

Ta c6 thé thay mot diy nha c6 sd qua gidng nhau cé thé tinh don gidn hon bing cach nhan s6 qua can cé cho
s6 nha.

2%3 1%2
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7 map<int,

Vi thé, ta c6 thé cai thien ki thuat Mang hiéu trén vé mat thoi gian va bo nhé bing cach sit dung map<int,
int> ho#c vector<pair<int, inty. O vi du nay, chiing ta sé st dung map dé giai quyét bai toan. Cho mot
map<int,int> house. V6i moéi lugt phat qua, ta van cong cho a va trit cho b+1 (house [a] ++ vA house [b+1] -),
sau d6 ciing duyét qua house mot lan dé bién house c6 chiic nang tuong tu nhu mang ¢ & subtask 1.

V6i vi du mau trén dé bai, ta c6 thé tao ra dudgc mot map:

Key | house[l] | house[3] | house[4] | house[6]
Value | 2 0 -1 -1

Sau khi duyét qua map mot 1an nita, ta co:
Key | house[l] | house[3] | house[4] | house[6]
Value | 2 2 1 0

Ta tinh dudc s6 luong qua 16n nhat maxGift lic do6 1a 2.

Trong lic duyeét qua ¢ lan di, ta cling tinh duge téng s6 qua da dugc phéat bing cach cong b — a + 1 vao
sumGift.

Vi ta biét moi nha trong x6m can cé6 sd qua 1én nhat, nén s6 lugng qua can con lai duge tinh theo cong thitc:

missingGift = maxGift x n — sumGift
...Sau d6 tiép tuc cong don vao nhitng vong lip con lai.
Do phic tap: O(qlog).

Code miu:

#include <bits/stdc++.h>
using namespace std;
int n, q;

long long maxGift =
int> house;

0, missingGift = 0, sumGift = 0, prevHouse = 0;

int main() {
ios::sync_with_stdio (0);
cin.tie (0) ;

freopen("GIFT.INP", "r",
freopen("GIFT.OUT", "w",

stdin) ;
stdout) ;

cin >> n >> q;

while (q--) {
int a, b;
cin >> a >> b;
// Danh dau
house [a] ++;
house[b + 1]--;
sumGift += b - a + 1;

(auto curHouse: house) {

// Duyét qua méng dé x&c dinh sé qua
curHouse.second += prevHouse;
prevHouse = curHouse.second;

// Ddng thdi tim s6 qua 16n nhit
maxGift = max(maxGift,

for

prevHouse) ;
}

// Tim s qua con thiéu
missingGift = maxGift * n - sumGift;

cout << missingGift << ’\n’;

Té chitc The Gifted Battlefield — Thi Thir HSGTP Lép 9 - Lan 1 (N3m hoc 2023 — 2024)
Mén thi: Tin hoc — Ngay lam bai thi: 03/03/2024

Trang 3/5



return O0;

Bai 3. Tro choi dién tr - GAME
Subtask 1

Vi An phai diet hét tat cd moi quai vat, nén dap 4n ctia subtask nay chinh la max(z;) + maz(y;) + maz(z;)
(Vi:1<i<n).

Subtask 2

Duyét hét tat cd cau hinh (u,v,w) c6 thé clia siéu anh hiing trong O(x x y X z). V4i méi siéu anh hiing, duyét
qua mang quai vat ban dau trong O(n) dé dém s6 lugng quai vat ma cu hinh siéu anh hiing (u,v,w) hién tai
c6 thé chién thing, néu chién thing dugc it nhat k quai vat thi cap nhat ans = min(ans,u + v + w).

Do phuc tap: O(n x x X y X 2).

Subtask 3

Vi cac quéi vat déu c6 chi s6 phong tht 1a 1, siéu anh hiing duge chon ciing chi can chi s6 phong thii bang 1.
Khi d6, ta chi quan tam dén gia tri x,y clia cac quai vat.

Y tudng: Mang cong don 2D.

Gia st ta c6 ham f(4, ) tra vé sé lugng quai vat c6 (z,y) sao cho < i va y < 7, ta c6 thé duyst qua = x y
cau hinh sieéu anh hiing khac nhau dé kiém tra siéu anh hiing d6 c6 chién thing dugc it nhat k quai vat hay
khong, va cap nhat két qua néu thoa diéu kién.

Ta c6 thé xay dung mang cong don 2D f[i][j] tit trude, dong vai tro nhu ham f(i,7) dé dém sd quéi vat cé
r<ivay<j.

Do phic tap: O(n + z x y).

Subtask 4

Phat trién tit ¥ tudng clia subtask 3, ta sit dung mang cong don 3D f[i][j][l] dé dém s6 luong quai vat cé
x < i,y < j,z <, sau d6 duyét qua moi cau hinh siéu anh hiing (u,v,w) trong do phitc tap O(x x y X z),
kiém tra diéu kien f[u][v][w] > k 16i cap nhat két qua ans = min(ans,u + v + w) néu théa.

Cong thitc cho bai toan méang cong don 3D c6 thé duge suy ra tit nguyén tic bao ham-loai trit (day la kién
thiic tuong déi nang cao, cac ban THCS chua can quan tam) hodc don gian tit viéc tudng tugng ra khoéi hinh
hop 3D dé suy ra cac cong thric.

Cong thiic dé xay dung mang cong don 3D la:

SN = =101+ =R ] =1 = i = 1= K] = =G E=1 = f =] k=14 f i1 [ = 1] [k—1]

Do phuc tap: O(z x y X z).

Code mau:

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

const int N = 5eb, M = 3e2;

int n, k;
int cnt[M + 5][M + 5][M + 5];

int main() {
ios_base::sync_with_stdio (false);
cin.tie (0);
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13 cin >> n >> k;

14 for (int i = 1; i <= n; i++) {
15 int x, y, zZ;

16 cin >> x >> y >> z;

17 cnt [x] [yl [z]++;

18 }
19
20 int res = 1e9;
21 for (int x = 1; x <= M; x++) {
22 for (int y = 1; y <= M; y++) {
23 for (int z = 1; z <= M; z++) {
24 cnt [x] [yl [z] += cntlx - 1]1[yl[z] + cntlx][y - 11[z] + cnt[x][yllz - 1] - cntl[x -
11[y - 11[z] - cntlx - 1]1[yllz - 1] - cnt[x]l[y - 1]1[z - 1] + cnt[x - 1][y - 1]1[z - 1];
25 if (cnt[x][yl[z] >= k) res = min(res, x + y + z);
26 }
27 }
28 }
2
30 cout << res;
31}
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