CHAT NHI PHAN KET QUA

Dé bai - Thudt todn - Code C++

1. Ly thuyét chung

Chat nhj phan k&t qua dung khi dap an nam trong mot khoang [L, R] va ta viét duwgc ham check(x) tra vé
dang/sai. Diéu kién quan trong nhat 1a check(x) phai don diéu: khi x tang thi trang thai ding/sai chi d6i
mét lan.

Dang Day trang thai Cach cap nhat khi check(mid) dung
Tim gid tri nhd nhat théa man Sai, Sai, Bung, Dung ans =mid, r=mid -1
Tim gid tri I&n nhat thda man bang, bang, Sai, Sai ans=mid, l=mid + 1

Do phirc tap tdng quat: O(log(R-L+1) x chi phi ciia ham check).



Bai 1. Chia sach cho hoc sinh
Ma bai: CHIASACH

Pé bai

C6 n quyén sach dat theo thir ty tir 1 dé€n n. Quyén th i cé a[i] trang. Can chia n quyén sach thanh k
nhém lién ti€p, mdi nhém giao cho mdt hoc sinh. Mi quyén sach phai thudc ding mot nhém. Hay tim
s6 trang I&n nhat ma mot hoc sinh phai doc sao cho gia tri nay la nhd nhat.

Di¥ liéu vao

Dong 1: n k. Dong 2: n s& nguyén a[1], a[2], ..., a[n].

Di¥ liéu ra

In ra mot s& nguyén 1a sé trang I&n nhat nho nhat co thé.

Vidu
Input Output
42 60
10203040

Nhan xét va thuat toan
Dang tim kiém: Tim nhd nh4t thoa man

Tinh don diéu: Néu x cang 1&n thi cang dé chia, vi gidi han mdi nhém rong hon. check(x) cé dang Sai Sai
Dlng Bung. Ta tim x nho nhat thda man.

Mién tim kiém: L = max(a[i]), R = téng ali].

Ham check: Duyét tir trai sang phai, cong don trang vao nhédm hién tai. Néu thém a[i] lam téng vuot x
thi m& nhdm mdéi. Néu s6 nhdm can dung khéng qua k thi x dat.

Cac budec: (1) Xac dinh [L,R]. (2) Viét check(mid). (3) Néu tim nhd nhat théa man thi check ding sé di vé
bén trai; néu tim I&n nhat thoa man thi check dung sé di vé bén phai. (4) In ans.

Do phirc tap: O(n log M), trong d6 M la d6 rong mién dép an.

Code C++ tham khao

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

int main() {
ios::sync_with stdio(false);
cin.tie(nullptr);

int n, k; cin >> n >> k;
vector<long long> a(n); long
long L = 0, R = 0; for (int i

= 0; i < n; i++) {
cin >> ali];



L = max (L, a[i]);
R += af[il;
}
auto check = [&] (long long x) {
int groups = 1; long
long sum = 0; for (long long v
ca) | if (sum + v <= x)

sum += v;
else {
groups++;
sum = v;
}
}

return groups <= k;

long long ans = R;
while (L <= R) {
long long mid = L + (R - L) / 2;
if (check(mid)) {

ans = mid; R
= mid - 1;
} else {

L = mid + 1;
}
} cout
<< ans;
return 0; }

Bai 2. Koko an chudi
M3 bai: KOKO

Dé bai

C6 n déng chudi, déng thit i cé a[i] qua. Mai gidr Koko chon mot déng va dn t6i da x qua tir dong dé. Néu
déng con it hon x qua thi &n hét déng dé trong 1 gid. H3y tim tdc d6 an nhd nhat x dé &n hét tat c3
chudi trong khéng qud H gio.

Di¥ liéu vao

Dong 1: n H. Dong 2: n sé nguyén a[1], a[2], ..., a[n].
Dir liéura

In ra téc dd nhoé nhat x.

Vidu
Input Output
48 4
36711

Nhan xét va thuat toan
Dang tim kiém: Tim nhd nh4t théa man



Tinh don diéu: x cang 1&n thi téng thoi gian cang giam hodc khéng tang. check(x) cé dang Sai Sai Dung
Pung. Ta tim x nho nhat théa man.

Mién tim kiém: L =1, R = max(a[i]).

Ham check: Vi tdc d6 x, ddng a[i] can ceil(a[i] / x) gio. Téng thoi gian khdng qua H thi x dat. Trong C++
tinh ceil(a[i]/x) bang (a[i] + x - 1) / x.

Céc buwdc: (1) Xac dinh [L,R]. (2) Viét check(mid). (3) Néu tim nhd nhat théa man thi check ddng sé di vé
bén trai; néu tim I&n nhat thda man thi check dung s& di vé bén phai. (4) In ans.

Do phirc tap: O(n log M), trong d6 M 1a d6 rong mién dép an.

Code C++ tham khao

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

int main() {
ios::sync_with stdio(false);
cin.tie(nullptr);

int n; long long H;
cin >> n >> H;
vector<long long> a(n);
long long R = 0;
for (int i = 0; 1 < n; i++) {
cin >> ali]l;
R = max (R, al[i]);

}

auto check = [&] (long long x) |
long long hours = 0; for (long
long v : a) { hours += (v +
x - 1) / x; if (hours > H)

return false;

}

return hours <= H;

long long L = 1, ans = R;
while (L <= R) {
long long mid = L + (R - L) / 2;
if (check(mid)) {

ans = mid; R
= mid - 1;
} else {

L = mid + 1;
}
} cout
<< ans;
return 0; }



Bai 3. Xép bo xa nhau nhat
Ma bai: XEPBO

pé bai

C6 n chudng bo ndm trén mat truc thang, chudng thi i cd vi tri x[i]. Can dat C con bo vao C chudng khac
nhau sao cho khodng cach nhé nhat gitra hai con bo bat ky la I&n nhat. Hay tim gia tri khoang céch 1én
nhat doé.

D{¥ liéu vao

Dong 1: n C. Dong 2: n s& nguyén x[1], x[2], ..., x[n].
Di¥ liéu ra

In ra khodng cach nhé nhat Ién nhat cé thé.

Vidu
Input Output
53 3
12489

Nhan xét va thuat toan
Dang tim kiém: Tim I&n nhat théa man

Tinh don diéu: Néu yéu ciu khodng céch d cang I&n thi viéc x€p bo cang khd. check(d) cé dang Bung
Dung Sai Sai. Ta tim d I&n nhat théa man.

Mién tim kiém: Sau khi sap x&p vi tri: L=0, R = x[n] - x[1].

Ham check: Pit bo dau tién & chubng trai nhat. Sau d6 duyét tir trdi sang phai, gdp chudng céch vi tri
con bo vira dat it nhat d thi dat thém mot con. Néu dat dwoc it nhat C con thi d dat.

Cac budec: (1) Xac dinh [L,R]. (2) Viét check(mid). (3) Néu tim nhd nhat théa man thi check ding sé di vé
bén trai; néu tim I&n nhat thda man thi check dung sé& di vé bén phai. (4) In ans.

DO phirc tap: O(n log M), trong d6 M la d6 rong mién dép an.

Code C++ tham khao

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

int main() {
ios::sync_with stdio(false);
cin.tie(nullptr);

int n, C; cin >> n
>> C; vector<long long>
x(n);



for (int 1 = 0; i < n; 1i++) cin >> x[1];
sort (x.begin(), x.end());

auto check = [&] (long long d) {
int cnt = 1; long
long last = x[0]; for (int 1
=1; i < n; 1i++) { if
(x[1] - last >= d) {
cnt++;

last = x[1];
if (cnt >= C) return true;
}
}

return cnt >= C;

long long L = 0, R = x.back() - x.front(), ans = 0;
while (L <= R) {

long long mid = L + (R - L) / 2;

if (check (mid)) {

ans = mid; L
= mid + 1;
} else {

R = mid - 1;
}
} cout
<< ans;
return 0; }

Bai 4. Cat day
Ma3 bai: CATDAY

Dé bai

C6 n si day, soi thit i c6 d6 dai nguyén a[i]. Can cat cac soi day thanh it nhat k doan cé cung d6 dai
nguyén L. C6 thé bd phan thira. Hay tim L I&n nhat. N&u khong thé cat dugc doan nao cé d6 dai duong
thiin 0.

Di¥ liéu vao

Dong 1: n k. DoNg 2: n sd nguyén a[1], a[2], ..., a[n].
Di¥ liéu ra

In ra do dai nguyén I&n nhat L.

Vidu
Input Output
411 200
802 743 457 539

Nhan xét va thuat toan
Dang tim kiém: Tim I&n nhat théa man



Tinh dorn diéu: N&u L cang 1&n thi s& doan cat dugc cang it. check(L) cé dang Ding Bung Sai Sai. Ta tim L
I&n nhat thda man.

Mién tim kiém: L = 1, R = max(a[i]); ans ban dau bang 0 dé xt ly trwong hop khong cat du k doan.

Ham check: V&i d6 dai thir L, mbi sgi a[i] tao duwoc floor(a[i] / L) doan. Néu téng s6 doan khéng nhd hon
k thi L dat.

Céc buwdc: (1) Xac dinh [L,R]. (2) Viét check(mid). (3) Néu tim nhd nhat théa man thi check ddng sé di vé
bén trai; néu tim I&n nhat thda man thi check dung s& di vé bén phai. (4) In ans.

Do phirc tap: O(n log M), trong d6 M 1a d6 rong mién dép an.

Code C++ tham khao

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

int main() {
ios::sync_with stdio(false);
cin.tie(nullptr);

int n; long long k;
cin >> n >> k; vector<long
long> a(n); long long R = 0;
for (int 1 = 0; 1 < n; i++) {

cin >> ali];
R = max (R, al[i]);

auto check = [&] (long long L) {
long long pieces = 0;
(long long v : a) {

for

pieces += v / L;
if (pieces >= k) return true;
}

return pieces >= k;

long long 1 =1, r = R, ans = 0;
while (1 <= r) {
long long mid = 1 + (r - 1) / 2;
if (check(mid)) {
ans = mid; 1
= mid + 1;
} else {
r = mid - 1;
}
} cout
<< ans;
return 0; }



