DU AN CHICKEN MINDS KY THI THU TUYEN SINH LGP 10 THPT CHUYEN

BAN CHUYEN MON TIN HOC NAM HOQC 2024 - 2025
HUGNG DAN CHAM THI Mén thi: TIN HOC
Dé thi thir dgt 2 Ngay thi: 28/4/2024

Thai gian lam bai: 150 phat (khong ké thai gian phét de)
Huéng dan cham thi gdm 07 trang

Tong quan dé thi

Tén bai Tap tin dif liéu | Tap tin két qua | o0 che | Han che

thdi gian | bd nhé

Bai 1 | Dudng tron CIRCLE.INP CIRCLE.OUT 1 gidy 512MB
Bai 2 | Tong SUM.INP SUM.OUT 1 giay 512MB
Bai 3 | Doan con chia hét | SDS.INP SDS.OUT 1 giay 512MB

I. Huéng dan chung

1. Bai thi ciia thi sinh dugc chdm thi bang phan mém cham thi truc tuyén (online judge) trén website
https://oj.giftedbat.edu.vn/, sit dung bo test ctia T6 chitc The Gifted Battlefield — Ban Tin hoc,
ding véi dap 4n va biéu diém duge néu trong huéng dan chdm thi.

2. Diém bai thi duge xuat tit phan mém cham thi; khong quy tron diém thanh phan ciia ting cau va diém
cia bai thi.

Il. Loi giai
Bai 1. Dudng tron — CIRCLE (3,5 diém)
Subtask 1

Gidi han: r < 2.

Ta thiy v6i r = 1 thi chi ¢6 5 vi tri phan biét thoa man va v6i r = 2 thi chi ¢6 9 vi tri phan biét théa man nén
ta c6 thé kiém tra tay véi ting diém.

Do phiic tap: O(n).

Subtask 2

Ta thay khoang cach gitta mot diém va gbc toa dd 1a d = /22 + y2. Dé diém d6 nam trong hinh tron ban
kinh r, can théa diéu kién d < r = /22 + y2 < r hay, 22 + y?> < r? va ta chi can dém s6 diém théa man bat
phuong trinh dé.

Do phiic tap: O(n).

Code mau:

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

i int main() {
5 ios_base::sync_with_stdio(false);

6 cin.tie(0);

8 freopen("CIRCLE.INP", "r", stdin);
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https://oj.giftedbat.edu.vn/

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

int n;
long long r;
cin >> n >> r;

int cnt = 0;
for (int i = 1; i <= n; i++) {
long long x, y;
cin >> x >> y;
if (x * x +y ¥y <= T *x r) cnt++;

cout << cnt;

return O;

Bai 2. Tong — SUM (3,5 diém)
Subtask 1

Gi6i han: Day s6 ban dau ctia chi c6 ding mot phan tit.

Vi day s6 ban dau chi ¢c6 mot s6 duy nhét, cc ky tu chit cai sé chi nam & hai dau ctia xau s. Dap 4n: duyét
qua xau ban dau va xuit ra cac ki ty chit s theo thit tu tir trai sang phai, tao thanh sé duy nhit trong day
s6 ban dau.

bé phitc tap: O(n).

Subtask 2

Giéi han: Dép an bai todn khong vugt qua 1018,

Hudng di chung: Vi mdi s6 trong day ban dau dude biéu dién bdi mot xau con lién tiép ciia s ma moi phan
t trong xau con deu 1a chit s6 nén ta chi can tach cdc xdu con nay ra thanh cic sd, khong quan tdm dén
nhitng ky tiu 1a chit cdi. Sau d6, chuyén d6i cic sb tit string sang long long roi cong nhu binh thudng.

Cai dat:

e Duyét qua ting chi sé trong xau s va duy trl mot bién s6 hién tai cur

o Khi giip mot chit s6 (s[i] 1 chit s6) thi nhan s6 hién tai lén 10 va cong s6 dang xét vao hang don vi: cur
= cur * 10 + s[i] - '0".

o« Khi giip mot chit cai (s[i] 1 chit cdi), cong sb hién tai vao dap 4n va dat lai s6 vé 0: sum += cur va sau
d6 cur = 0.

Do phiic tap: O(n).

Subtask 3

Gidi han: n < 2000.

Yéu cau kién thitc: K§ thudt xit Ij s6 16n bang string (Bignum).

Véi s6 luong chit s6 da trd nén qué 16n va khong cé giéi han trén gia tri dau ra, ta khong thé luu cac s6 lay
duge dudi dinh dang s6 nguyén trong cdc ngon ngit 14p trinh va cong binh thudng gidng subtask 2 (ddp 4n
cubi ciing c¢6 thé 1a mot s6 c6 hang ngan chit s6). = Sit dung ki thuat Bignum: biéu dién céc sb dudi dang
string hodc vector roi thic hién cong tuong tu nhu phép cong tiéu hoc.

string add(string a, string b) // tra ve a + b {

reverse(a.begin(), a.end());
reverse (b.begin(), b.end());

if (a.size() > b.size())
swap(a, b); // string a represents the number with fewer digits
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string res = "";

int carry = 0;

for (int i = 0; i < a.size(); i++) {
int sum = a[i] - '0' + b[i] - '0' + carry;
int digit = sum % 10;
res += digit + '0';
carry = sum / 10;

}

for (int i = a.size(); i < b.size(); i++) {
int sum = b[i] - '0' + carry;

int digit = sum % 10;
res += digit + '0';
carry = sum / 10;

}
if (carry > 0) res += carry + '0O';

reverse (res.begin(), res.end());
return res;

}

Ham add trén c¢6 d6 phic tap O(max(|al, |b])).

Khi duyét tuan tu xau s, trich cdc xau con ctia s thanh cic sé6 dudi dang string rdi lan lugt cong ching véi
nhau, thuc té ta sé thu duge mot thuat todn xap xi O(n?), i dé vugt qua subtask nay.

Do phiic tap: O(n?).

Subtask 4

Vi thuét todn nhu & subtask 3, néu ta gip phai mot xau s c¢6 dang:

"78341238467...[5 x 10° chit sd]lalalalalalalalal...[5 x 105]”

thi thuat todn sé cho ra do phitc tap O(n?). Ta can thém mot vai budc xit Iy dé cai tién thuat toan chay duge
trong gidi han cho phép.

Nhan xét 13 ta c¢6 thé cong lai tit ca sb sau khi da trich xudt di céc s6 tit xau s, ma khong can cong Bignum
tuan tu mdi khi trich xuat dugc sb méi. Nhu vay, sau khi trich xudt dude mot s6, ta luu lai ting sé & hang
don vi, hang chuc, hang tram,... Pén cudi ta cé thé duyét qua timg hang va cong don dap én 1én, véi cach cai
dat tuong tu véi nguyén ly cong ciia subtask 3.

Code miu

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

int n;
string s;

vector<int> ans;

signed main() {
ios_base::sync_with_stdio (0);
cin.tie(0);
freopen("SUM.INP", "r", stdin);
freopen("SUM.QUT", "w", stdout);
cin >> n >> s;
vector<int> num;
for (int i = n - 1; i >= 0; i--) {
if ('0' <= s[i] && s[i] <= '9') {

num.push_back(s[i] - '0');
} else {
int carry = 0;
if (num.size()) {
for (int i = 0; i < num.size(); i++) {

if (ans.size() <= i) ans.push_back(0);
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ans[i] += num[il;

}
}
num.clear () ;
}
}
int carry = 0;

for (int i = 0;; i++) {
if (ans.size() <= i && carry ==

0) break;

if (ans.size() <= i) ans.push_back(0);

ans[i] = (ans[i] + carry);
carry = ans[i] / 10;
ans[i] = ans[i] % 10;

}

reverse (ans.begin(), ans.end());
for (int c¢ : ans) cout << c;
return O;

}

Do phiic tap: O(n).

Ghi chua:

o Phuong phap khic #1: Sau khi trich xuit dudc tat ca sd nguyén trong diy s6 ban dau, ta sip xép lai
cac s6 d6 theo s6 lugng chit sb tit nhé dén 16n, sb c6 s6 lugng chit s6 cang nhé thi ding trude. Sau do,
ta sé duyét tuan tu qua cac sd da sip xép theo tht tu nay va cong Bignum nhu subtask 3. Phan chimg
minh tinh ddng din va do phtic tap clia thudt todn niy xin nhudng lai nhuw mot bai tap cho doc gia.

« Phuong phéap khic #2: C&i tién ham add(a, b) dé chay trong O(min(|al, |b|)) trén trung binh, tic
la: add ("9999999", "1") van sé& chay trong O(max(|al, |b])) (vi phéi cong don bién nhé carry dén cudi
diy) nhung add ("1273616234", "23") s& chay trong O(min(|al, |b|)) vi khéng can cong don bién nhé

carry nhiéu.

« Bai toan nay c6 nhiéu phuong phip cai tién, ban doc ¢ thé tu tu duy va tim hiéu thém.

Bai 3. Doan con chia hét — SDS (3,0 diém)

Subtask 1

Gidi han: z 1a sb nguyén to.

Khi z 1a s6 nguyén t6, dap 4n (néu c6) chi c6 do dai tdi da 1a 1.

Duyét i tit 1 dén n, néu A; chia hét cho z, ngay lap titc thodt vong 1ap va xuit ra ddp an 1a (i,4), ngudgc lai,
néu khong ton tai A; chia hét cho z, dap an sé 13 (—1, —1). Céch lam nay van ddm bao néu c6 nhiéu A; khac

nhau chia hét cho x thi sé xuat ra dap an c6 chi s6 nhé nhat.

Do phiic tap: O(n).

Subtask 2

Gidi han: = c¢6 dang ba uéce.

Nhan xét 1: Mot s6 c6 s6 lugng uée 1a 18 khi va chi khi sé d6 1a sé chinh phuong

Nhéan xét 2: Mot sb x ¢6 ding 3 ude sé 14 s6 chinh phuong c6 dang x = p? véi p 1a sb nguyén tb.
Nhu vdy, trong subtask 2, z s& 1a s6 c6 dang p? (p 1a s6 nguyén t6).

Khi, ta chi quan tdm cac A; ¢6 p la u6c (A; mod p = 0):

e Néu A; mod x = 0, titc phan tit A; chia hét cho x, thi (4,7) chinh 1a ddp 4n dé bai (néu cé nhicu 7 thi

chon i nhd nhat).

o Néu A; mod p = 0, gin flagli] = 1.

« Céc phan tt con lai ta khong can quan tam.

Du 4n Chicken Minds — Ky thi thir tuy&n sinh 16p 10 THPT chuyén (Dot 2 — N3m hoc 2024 — 2025)

Mén thi: Tin hoc — Ngay lam bai thi: 28/4/2024

Trang 4/7



Sau khi hoan tat gin flag, bai todn sé tré thanh tim doan con lién tiép ngan nhit cia mang flag chita it
nhat hai phan t c6 gia tri 1 (ban doc hay thit tu chimg minh nhan xét niy).

Nhéan xét: Dap an (néu cé) sé c6 dang [1, 0, 0, 0,..., 1]. Noéi cdch khic, néu (I,7) 1a dap 4n, ta sé& c6
flag[1] = 1, flaglr] = 1 va tat ci phan tit § giita sé c6 gia tri 0.

Ta c6 thé thuc hién bai toan trén bang cach duyét i qua mang flag. Trong subt qué trinh dé, luu bién I sao
cho [ 1a vi trf phéi nhat (I < i) c6 flag[1] = 1 (khdi tao 1 = -100000000). Néu flagl[il = 1, (I,i) sé 13
mot doan thoéa de bai; khi dé, cap nhat (I,4) véi két qua t6i wu dang xét hién tai, sau d6 gan 1 = i va tiép
tuc duyét ¢ dén nhitng phan ti tiép theo.

Do phitc tap: O(n).

Subtask 3

Gi6i han: z 1a tich ctia hai s6 nguyén t6.
Nhu viy, = ¢6 dang p X ¢ v6i p, ¢ déu la s6 nguyén t6.
Ta sé thuc hién tuong tu subtask 2, nhung mang flag lic nay sé cé thé chita ba gid tri khic nhau:

e Néu A; mod x = 0, titc phan tit A; chia hét cho x, thi (4,7) chinh 1a ddp 4n dé bai (néu cé nhiéu 7 thi
chon i nhd nhat).

e Néu A; mod p = 0, gan flag[i] 1.

o Néu A4; mod g = 0, gén flag[i] = 2.

« Céc phan tit con lai ta khong can quan tam.

Bai toan bién déi thanh: Cho méng flag, tim doan con lién tiép ngin nhéat sau cho doan con d6 chita it nhat
mdt phan tit 1 va it nhat mot phan tit 2. Cach gidi tuong tu nhu subtask trén.

Do phiic tap: O(n).

Subtask 4
Gidi han: n <2000,z < 109.

o Huéng gidi quyét: Duyét qua tit ca doan con lién tiép (I,7), tinh tich ctia titng doan con (I,7) duéi
modulo x, néu tich d6 bang 0 thi (1,7) 1a mdt doan con thoéa = cap nhat véi ddp 4n tdi wu hién tai.

e Céch lam:
— Duyét ¢ tit 1 — n, v6i moi 4, duyét j tit i — n. = Ta dang xét doan con (i, 7).
— V&6i méi i, ta khéi tao bién product = 1.
— V6i mdi j, ta thuc hién: product = a[j] % x * product % x.

— Sau d6, xét dieu kién néu product == 0 thi (4,5) 14 mot doan con thda.

Do phiic tap: O(n?).

Subtask 5

Yéu cau kién théc: 2 con tro.

« Goi ham P(n) la s6 lugng wéc sé nguyén td t6i da clia n. D& thay véi cac sb n < 10'2 thi P(n) tbi da
chi c¢6 gia tri khong vugt qua 12. Ta sé xét ting s nguyén tb p 13 ude cia .

« Vi mdi s6 p nay, tinh sé mii clia p trong biéu dién tich cic thita s6 nguyén t6 clia x. Goi sb mii nay 1a
reqlpl:

T = p’{eq[pl] X pgeqm] X ...
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e Sau dé, v6i moi p, ta xdy mot mang méi: Bi] = y véi Ali] c6 dang p¥ x D va y 16n nhat c6 thé. Vidu :
ta o mang A = {1, 2, 8, 5, 12} véip = 2 thi mang B = {0, 1, 3, 0, 2}

e Vi tich ctia mot doan can chia hét cho x nén véi p = 2, téng ciia mot doan trén mang B khong duge bé
hon req[2]. Tit d6, ta can tim va luu lai, v6i mdi vi trf i trong mang B, vi trf j 16n nhat (j < 4) sao cho
tong Blj..i] > req|p].

o Xét mot vi tri i 1a diém két thic ciia doan, vi bai todn gbc yéu cau mot vi tri j thoa Blj..i] > req[p] Vp
nén ta phai ldy p c6 gid tri j nhé nhat lam chuan (vi néu j ctia bai toan gdc 16n hon thi sé khong thoa
bai toan con p do).

o Cudi cling ta duyét qua ting vi tri 4 va tim doan con nhé nhat thoéa man.

o Tai gach dau dong thit 4, ta c6 thé xit Iy bang k¥ thuét hai con trd v6i nhan xét: néu (j,4) la mot doan
théa man thi (j — 1,4) chic chin ciing 14 moét doan théa man.

« Luu ¥ trudng hop ddc biét x = 1, mot s6 cach cai dat khong can than sé tao ra 16i/dap 4n sai trong
truong hgp nay.

Do phiic tap: O(P(z)n).
Code mau

#include <bits/stdc++.h>
#define 11 long long
using namespace std;

const 11 maxn = 5 *x 1eb + 5, INF = 1e9 + 9;

void solve() {
11 n, x;
cin >> n >> x;
vector<1l> a(n + 1);
for (int i = 1; i <= n; i++) {
cin >> alil;

}
if (x == 1) {
cout << "1 1"
<< "\Il";
return;
}

vector<1ll> prime, req;
for (int i = 2; i <= sqrt(x); i++) {
if (x % 1 == 0) {
prime.push_back(i);
req.push_back(0) ;

while (x % i == 0) {
reqlreq.size() - 1]++;
x /= 1i;

}

}

if (x> 1) {
prime.push_back(x);
req.push_back(1);

}

vector<int> res(n + 1, INF);

for (int it = 0; it < prime.size(); it++) {
11 p = primel[it], k = reqlit];
vector<1ll> b(n + 1, 0);
for (int i = 1; i <= n; i++) {
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13 11 t = al[il;
14 while (t % p == 0) {

15 bl[i]++;

16 t /= p;

17 }

18 }

19 int j = 0;

50 b[0] = INF;

51 11 sum = INF;

52 for (int i = 1; i <= n; i++) {
53 sum += b[il;

54 while (j < i && sum - b[j] >= k) {
55 sum -= b[j];

56 jt+s

57 }

58 if (j == 0) res[i] = 0;
59 res[i] = min(res[il, j);
60 }

61 3

62

63 int ans = INF, ansl = -1, ansr = -1;
64 for (int i = 1; i <= n; i++) {
65 if (res[i] == 0) continue;
66 if (i - res[i] + 1 < amns) {
67 ansl = res[i];

68 ansr = 1i;

69 ans = i - res[i] + 1;

70 }

71 ¥

73 if (ans > n) {

7 cout << -1 << " " < -1;

75 return;

76 ¥

78 cout << ansl << " " << ansr;
79| }

80

81 int main() {

82 ios_base::sync_with_stdio(false);
83 cin.tie(NULL);

84 freopen("SDS.inp", "r", stdin);
85 freopen("SDS.out", "w", stdout);
86 int t;

87 cin >> t;

88 while (t--) {

89 solve () ;

90 cout << "\n";
91 }

92 return O;
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