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Tén bai

File chuong trinh

File dif liéu File k&t qua | Han ché | Han ché
thdi gian bd nhé

Bai 1 | Chiéc gidy thit lac | FINDSHOE. * FINDSHOE.INP | FINDSHOE.QUT 1 gidy 1024 MB
Bai 2 | Mén qua cubi cAp | FOLDCORD. * FOLDCORD.INP | FOLDCORD.OQUT 1 giay 1024 MB
Bai 3 | Hoan d&i chit sb | DGSWAP. * DGSWAP . INP DGSWAP . OUT 1 gidy 1024 MB

Bai 1: Chiéc giay that lac (4,0 diém)

Subtask 1: Vét can

Cach tim ra phan tit 1 don gidn nhat 13 sit dung hai vong lip long nhau:

e Vong lap ngoai duyét i tit 1 dén n.

e Vong lap trong duyét j tir 1 dén n, dém s6 cdp sao cho ali] = alj].

Duyét cho dén khi s6 cip ali] = a[j] 1a s6 18. Khi d6, ta biét phan tit a[i] xuat hien 1é 1an.

e Do phiic tap thoi gian: O(n?)

Subtask 2:
Cach 1: Sip xép

Sap xép lai cac gia tri cia méng a. Sau d6 duyét ¢ tit 1 dén n, mdi lan duyet tang 4 lén 2 don vi. Mdi lan duyet
kiém tra néu afi] = afi + 1]. Ngay khi diéu kién nay hét thod thi ta x4c dinh duge phan tit afi] xuat hien 18 1an.

e Do phiic tap thoi gian: O(nlogn)

Cach 2: Toéan tr XOR

Ki hiéu ctia toan ti XOR 1a @. Dua vao tinh chat clia toan ti nay:

e adP0=a
e 0Pa=a
e adDa=0

Ta khai bdo mot bién dém (tam goi la answer) rdi duyet qua ting phan tit trong méng a. O mdi lan duyét thi

ta cap nhat answer nhu sau:

answer = answer ~ alil;

Dén cudi cting thi bién answer sé c6 gia tri cia phan t& xuat 1é 1an.

e Do phiic tap thoi gian: O(n)
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Cai dat (tham khao)

| #include <iostream>
2/using namespace std;

5 int main() {
6 freopen ("FINDSHOE. inp", "r", stdin);
7 freopen ("FINDSHOE.out", "w", stdout);

9 ios::sync_with_stdio(false);
0 cin.tie (NULL) ;

1
11

12 long long int n;

1 cin >> n;

14 long long int a;

15 long long int result = 0
1

1

1

1

; for (long long int i = 0; i < n; i++)
7 {
8 cin >> a;
9 result ~= a;
20 }

y
22 cout << result;
return O;

Bai 2: Mén qua cubi cap (3,0 diém)
Subtask 1: Vét can

O subtask nay, vi giéi han n,r < 100 nén ta cé thé sit dung phuong phap vét can dé thuc hién. Bing cach
duyét qua ting toa do va chay con tré huéng vé hai dau day.

e Do phiic tap: O(N x R).

Subtask 2: Vét can + day dbi xing

Néu dé y mot chit, ta sé nhan thay khi gap day cdc ngdi sao phai nim ding thi tu trén doan day. Vi vay ta
phai can sip xép lai toa do cac ngdi sao. Ta nhan thiy néu diem gap day la mot ngdi sao thi khoadng cach clia
timg cap ngodi sao tit ngoi sao nhan lam diém gap phai bang nhau. Tuong tu véi diém gap khong phai 1a ngoi
sao, ta chi can lay diém ndm & trung diém giita hai ngoi sao lién ké. Va cit nhu vay dén khi cham dén mot dau
day bén kia sé 1a mot dap an hgp 1é.

Ta xay dung mot day dist[] véi distli] 1a khodng cach giita ngo6i sau thit i va i+ 1 (véi 1 <4 < n, chi s6 clia
cac ngoi sao duge danh lai sau khi sip xép). Liic nay, mot diém gap 1a hgp 1é khi n6 1a tam ctia mét tién té

hodc hau t6 dbi xing! (palindrome).
1 2 3 4 5 6 : 7 8 9 10
DA e A A A A L A S A ¢
I
2 5 4 1 6 3 6 1 4

\ J

Doan hau to doi xing cua mang dist
Hinh 1: Mot diém gap hop lé giita ngoi sao thit 6 va 7 ting v6i hau t6 do dai 7 clia mang dist

Nhu vay, ta duyét moi tién t6 va hau t6 clia day dist roi dém s6 day déi xiing duge duyéet.
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e Do phiic tap: O(N?).

t Luu §, mot doan con ciia day la tién t6 khi ta c6 thé tao ra doan con dé bing cach x6a mot sd phan tit cudi
day. Tuong tu, mot doan con la hau t6 khi ta c6 thé tao ra doan con dé bing cach x6a mot s6 phan tit dau
day. Mot day s6 dudgc goi 1a doéi xiing khi viec doc day sb tir trai sang phai hay tit phai sang trai déu nhu nhau.

Cai dat (tham khao)

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

const int N = 1led + 4;
int al[N], dist[N];

bool isPalindrome (int 1, int r) {

for (int i = 0; 1+4i <= r-i; i++)
if (dist[1+i] !'= dist[r-i]) return false;
return true;
}
int main ()
{
freopen ("FOLDCORD.INP", "r", stdin);
freopen ("FOLDCORD.OUT", "w", stdout);
ios_base::sync_with_stdio (0);
cin.tie (0) ;
cin >> n >> r;
for (int i = 1; i <= n; i++)
cin >> alil;
sort (a+1, a+n+1);
for (int i = 1; i < n; i++)
dist[i] = ali+1] - alil;
int ans = 0;
for (int i = 1; i < n; i++)
if (isPalindrome(1,i)) ans++;
for (int i = 2; i < n; i++)
if (isPalindrome(i,n-1)) ans++;
cout << ans << endl;
return O;
}

Bai 3: Hoan ddi chir s6 (3,0 diém)

Trong phan nay, ta dinh nghia |N| 1a s6 lugng chit s6 c6 nghia (tiic s6 chit s6 khong tinh cac s6 0 tan cung bén

trai) clia s6 nguyén N.

Subtask 1: Vét can

V6i giéi han N < 10, ta hoan toan c6 thé doc dit lisu vao trong bai toan nay dusi dang s6 nguyen binh thudng.
Sau d6, néu N khong chia hét cho M ta duyét ting cap chit s6 roi xay dung lai s nguyén mdi sau khi hoan

d6i roi kiém tra sé nay cé chia hét cho M khong.
Viéc hoan déi chit s6 ¢6 thé duge thyc hien qua ham sau:

int swapDigit (int num, int i, int j) {
vector<int> vec;
while (num > 0)
vec.push_back(num % 10), num /= 10;
swap(vec[il, vec[jl);
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num = O0;
for (int u : vec) num = num * 10 + u;
return num;

e Do phitc tap: O(|N|?).

Subtask 2: Vét can + sb hoc
C6 thé thay, viec kiém tra mot so6 nguyeén N chia hét cho M tuong duong véi viec kiém tra S = N mod M c6
bang 0 hay khong.

Trong subtask nay, do N < 1009 (titc |[N| < 1000) nén ta chi c6 thé doc gia tri N dudi dang chudi. Dé xit 1y
s0 nguyeén 16n nay, ta dua ra nhan xét rang véi mot so nguyén N = 7[y|_17|N|—2 - - - 71720 trong hé co s6 thap

phan, ta c6 thé biéu dién lai thanh téng:

N =ng-10° + ny - 10" + 1z - 102 + ...y - 10171

Tan dung giéi han M < 10° vi tinh chit phan phdi ctia phép modulo, ta c6 thé tinh S ma khong bi tran sé.
Cu thé hon, doan code sau tinh S = N mod M ma dam béo khong tran sb:

long long S = 0;
for (int i = 0; i < N.size(); i++) S = (S8 * 10 + N[i] - ’0’) % M;

Sau do6, khi hoan déi chit s6 thit i va 7, ta c6 thé cap nhat lai gia tri ctia S nhu sau:

S+ S+ (ni —ny)- 107 + (n; —n;) - 10°

C6 thé hiéu ring, thao tdc hoan ddi ciing tuong duong véi viec “bd” chit s6 n; & vi trf thit i va nj & vi trf tha
J, sau d6 “them lai” chit s6 n; 6 vi tri thi ¢ va n; & vi tri thit j. Khi tinh toan véi phép modulo, can luu y xit
1y s6 am mot cach khéo 1éo.

e Do phiic tap: O(|N|?).

Subtask 3: S& hoc + ciu tric dif liéu
Dé tang toc cho thuat toan, ta duyét qua ting vi tri ¢ trong s6 nguyén N roi tim mot vi trf j trong khoang
[0;¢ — 1] thich hop dé hoan d6i. Dat A = n; — n;, cong thiic cap nhat S duge bién déi thanh:

S+ S—A-10 +A-10°

Ma ta mudén gia tri S sau khi cap nhat chia hét cho M, titc la:

S—A-10/ +A-10°=0 (mod M)
— S+ A-10'=A-10° (mod M)
Néi cach khac, ta can chon mot vi tri j sao cho A - 107 dong du véi S + A - 10? theo modulo M. Dé ¥ ring mbi
chit s6 chi c6 thé 14 1 trong 10 gia tri khac nhau, nén s6 lugng gia tri A phan biét ciing chi 14 9 (khong tinh

A = 0 vi khi d6 thao tac hoan ddi vo nghia). Tém lai, véi moi vi trf i, ta duyét cac gid tri val # n; tit 0 dén 9
roi tim mot vi tri j thoa:

n; = val

(val —n;) - 10/ = S+ A -10° (mod M)
Dé tim j mot cach nhanh chéng, ta duy tri v6i moi cip chit s6 (a,b) mot cau tric dit litu map c6 key 1 két
qué ctia phép tinh (@ —b) - 10’ mod M va value la chi s6 tuong tng, khi xét cac vi trf j da duyét théa n; = a.

Khi da c¢6 dinh mot vi tri 4 va gid tri val, ta co thé tim vi tri j phit hgp bing cach kiém tra xem map cia Cip
(val,n;) c6 chita key la (S + A - 10°) mod M hay khong.
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Bén canh dé, dé tinh 10° mod M mot cach nhanh chéng, ta c6 thé tién xi 1y trudc mot méang tenPow véi

tenPow[i] = 10° mod M = tenPow[i — 1] - 10 mod M.

e Do phiic tap: O(10|N| - log(10|N])).

Cai dat (tham khao)

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

using 11 = long 1long;
#define all(a) a.begin(), a.end()

map<int,int> cached [10][10];

int main ()

{
freopen ("DGSWAP.inp", "r", stdin);
freopen("DGSWAP.out", "w", stdout);
ios::sync_with_stdio (0);
cin.tie (0) ;
string bigInt; 11 m; cin >> biglInt >> m;
// tién xu 1§
vector<1ll> tenPow(biglInt.size());
tenPow [0] = 1;
for (int i = 1; i < bigInt.size(); i++)
tenPow [i] = tenPow[i - 1] * 10 % m;
// tinh gi& tri S ban dau
11 S = 0;
for (int i = 0; i < bigInt.size(); i++)
S = (S * 10 + bigInt[i]l - ’0’) % m;
if (S == 0) { // khong can ho&n ddi
cout << "0";
return O;
}
reverse (all (bigInt));
for (int i = 0; i < bigInt.size(); i++) {
11 cur = bigInt[i] - ’0’;
// tim vi tri j phti hop dé hoan ddi
for (int jDigit = 0; jDigit < 10; jDigit++) {
11 delta = ((jDigit - cur) % m + m) % m;
11 targ = (S + delta * tenPow[il) % m;
if (cached[jDigit][cur].count(targ)) { // tim ra phudng an hoan ddi
int j = cached[jDigit][cur][targ];
cout << "1 " << j << "M << i
return O0;
}
}
// c@p nhat map
for (int iDigit = 0; iDigit < 10; iDigit++) {
11 delta = ((cur - iDigit) % m + m) % m, val = delta * tenPow([i] 7 m;
cached[cur] [iDigit] [vall = i;
}
}
// khdéng cé phuong &n hoan ddi
cout << -1;
return O;
}

Du an Chicken Minds — Ky thi thir tuyén sinh I8p 10 THPT chuyén — N3m hoc 2025 — 2026
Mén thi chuyén: Tin hoc — Ngay lam bai thi: 23/4/2025 — 05/5/2025

Trang 5/6



e Thi sinh KHONG dugc sir dung tai lidu.

e Gidm thi KHONG dugc giai thich gi thém.
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