Bai tap twong tu: Chat nhi phan két qua

Tai liéu nay téng hop 8 bai tap cling dang véi cac vi du trong bai chat nhi phan két qua. Cac dé dugc viét lai bang
tiéng Viét dua trén cac bai phé bién & LeetCode, SPOJ, CSES, GeeksforGeeks va dang phdng van thuat toan quéc
té.

D&u hiéu nhan biét: dap an la mét s6 nguyén; cé thé viét ham check(x); mién ddng/sai cé tinh don diéu. Vi
dang tim nhé nhat, khi check(mid)=true thi luu dap an va tim bén tréi. V&i dang tim I&dn nhat, khi
check(mid)=true thi luu dap an va tim bén phai.

BO test gom 8 thu muc, méi bai 20 test, mdi test c6 file .inp va .out tuong Ung.

Bang tong hop

Ma Tén bai Dang dap an Khi check(mid)=true
BOOKSPLIT Chia sach t6i uu Tim nhé nhat ans=mid, R=mid-1
KOKO Koko an chudi Tim nhé nhat ans=mid, R=mid-1
AGGRCOW X&p bo xa nhau nhat Tim 16n nhat ans=mid, L=mid+1
CUTROPE Cat day thanh K doan bang nhau Tim 16n nhat ans=mid, L=mid+1
FACTORY May trong xudng Tim nho nhat ans=mid, R=mid-1
WOODCUT Cat g6 18y da M don vi Tim 16n nhét ans=mid, L=mid+1
SHIP Chuyén hang trong D ngay Tim nho nhat ans=mid, R=mid-1
SPLITARR Chia day gidm téng doan I6n nhat Tim nho nhat ans=mid, R=mid-1




Bai 1. BOOKSPLIT - Chia sach t6i wu

Nguén ggi y: Tuong tu Book Allocation/Painter Partition trén cac trang luyén thuat todn nudc ngoai.

beé bai

C6 n quyén sach xé&p theo thir tu, quyén i c6 a[i] trang. Can chia day sach lién ti€p cho k hoc sinh. Mbi quyén
giao dung Mot hoc sinh. Hay tim s6 trang I&n nhat cia mét hoc sinh nhoé nhat c6 thé.

Dir liéu vao

Dong 1: n k. Dong 2: n sé alil.

Dir liéu ra

Mot s6 nguyén |a gia tri nhd nhat cda téng trang I&n nhat.
Rang budc goiy

1 <=k <=n<=2%10A5, 1 <= a[i] <= 1019,

Y twdng thuit toan

Chat nhi phan trén dap an X = s6 trang t6i da cho mdi hoc sinh. Néu X cang 16n thi cang dé chia. Tim X nhd nhat
théa man.

Ham kiém tra

check(X): duyét sach tlr trdi sang phai, gom vao hoc sinh hién tai néu téng khéng vugt X; néu vugt thi ma hoc
sinh m@i. Néu s6 hoc sinh can dung <= k thi dat.

b6 phurc tap
O(n log(sum a)).
Khung code C++

#include <bits/stdc++.h>
using namespace std;
using 11 = long long;
bool check(const vector<l1l>& a, int k, 11 X){
int cnt =1; 11 s = 0;
for(1l v: a){
if(s + v <= X) s += v;
else { cnt++; s = v; }
}

return cnt <= k;

int main(){

int n,k; cin>>n>>k; vector<ll>a(n);

11 L=0,R=0;

for(1l &x:a){ cin>>x; L=max(L,x); R+=x; }

11 ans=R;

while(L<=R){
11 mid=(L+R)/2;
if(check(a,k,mid)) ans=mid, R=mid-1;
else L=mid+1;

}

cout<<ans;

}
Tém tat 20 test da tao

Test Dong dau input Output
1 42 113

2 42 60

3 44 5

4 11 7

5 93 17

6 52 102

7 63 23




8 31 180
9 109 78
10 107 77
" 112 232
12 155 135
13 53 58
14 1411 78
15 128 76
16 82 177
17 82 185
18 1M1 63
19 76 106
20 66 61




Bai 2. KOKO - Koko an chuoi

Ngudn goi y: Dua trén dang LeetCode 875 - Koko Eating Bananas.

bé bai

C6 n déng chudi, déng i c6 ali] qua. Méi gid Koko chon mdt déng va an téi da X qua trong déng d6. Tim toc do
nguyén nhd nhat X dé€ an hét trong khdng qua H gid.

Dir liéu vao

Dong 1: n H. Dong 2: n sé alil.

Dir liéu ra

Mot s6 nguyén la téc dd nho nhat.

Rang budc goiy

1<=n<=2%10A5, n<=H <=107M8, 1 <= ali] <= 1019.

Y twdng thuit toan

Chat nhi phan trén X. X cang I6n thi téng thoi gian cang giam. Tim X nhd nhat dat.

Ham kiém tra
check(X): téng gi = sum(ceil(a[il/X)). Néu téng gi <= H thi dat. Trong C++: ceil(alil/X) = (a[i]+X-1)/X.

Po phirc tap

O(n log(max a)).

Khung code C++

#include <bits/stdc++.h>
using namespace std;
using 11 = long long;
bool check(const vector<l1>& a, 11 H, 11 X){
11 hours = 0;
for(1l v: a){
hours += (v + X - 1) / X;
if(hours > H) return false;
}

return true;

int main(){
int n; 11 H; cin>>n>>H; vector<ll>a(n);
11 L=1,R=1; for(ll &x:a){ cin>>x; R=max(R,x); }
11 ans=R;
while(L<=R){
11 mid=(L+R)/2;
if(check(a,H,mid)) ans=mid, R=mid-1;
else L=mid+1;
}
cout<<ans;

}
Tom tat 20 test da tao

Test Dong dau input Output

1 48 4

2 55 30

3 56 23

4 11 1

5 12 500000000
6 44 1

7 35 9

8 510 3

9 835 20




10 313 14
" 1136 42
12 825 45
13 49 52
14 33 105
15 48 91
16 515 58
17 1136 36
18 69 124
19 66 199
20 939 29




Bai 3. AGGRCOW - Xép bo xa nhau nhat

Ngudn goi y: Dua trén SPOJ) AGGRCOW - Aggressive Cows.

bé bai

C6 n chudng nam trén truc sé tai vi tri a[i]. Can dat k con bo vao k chudng sao cho khodng cach nho nhat gitta
hai con bo bat ky la 16n nhat.

Dir liéu vao

Dong 1: n k. Dong 2: n vj tri a[i].

Dir liéu ra

Mét s6 nguyén la khodng cach nhoé nhéat I6n nhat co thé.

Rang budc goiy

2 <=k <=n<=2*10A5, 0 <= a[i] <= 1019.

Y twdng thuit toan

Sap xép vi tri. Chat nhj phan trén khodng cach D. D cang I6n cang khé dat. Tim D |6n nhat dat.

Ham kiém tra

check(D): dat bo dau tién & chuong nhd nhat, sau dé tham lam dat con tiép theo & chuéng dau tién cach vi tri
dat gan nhat it nhat D. Néu dat dugc >= k con thi dat.

b6 phurc tap
O(n log(range)).
Khung code C++

#include <bits/stdc++.h>
using namespace std;
using 11 = long long;
bool check(vector<1l1>& a, int k, 11 D){
int cnt=1; 11 last=a[@];
for(int i=1;i<(int)a.size();i++){
if(a[i]-last>=D){
cnt++; last=a[i];
if(cnt>=k) return true;
}
}

return cnt>=k;

int main(){
int n,k; cin>>n>>k; vector<ll>a(n);
for(1l &x:a) cin>>x; sort(a.begin(),a.end());
11 L=0,R=a.back()-a.front(),ans=0;
while(L<=R){
11 mid=(L+R)/2;
if(check(a,k,mid)) ans=mid, L=mid+1;
else R=mid-1;
}
cout<<ans;

}
Tém tat 20 test da tao

Test Dong dau input Output

1 53 3

2 22 1

3 53 4

4 44 100

5 42 0

6 22 999999999
7 64 6

8 63 8




9 18 31
10 111 5
11 55 9
12 62 224
13 144 134
14 65 7
15 144 92
16 1413 2
17 135 76
18 143 159
19 132 382
20 1010 11




Bai 4. CUTROPE - Cat day thanh K doan bang nhau

Ngudn goi y: Twong tu bai Maximum length of K equal length ropes trén GeeksforGeeks va nhiéu OJ.
bé bai

Cé n sgi day nguyén d6 dai a[i]. C6 thé cat cac sgi day thanh nhiéu doan. Hay tim dé dai nguyén I6n nhat L sao
cho cat dugc it nhat k doan, mdi doan dai dung L.

Dir liéu vao

Dong 1: n k. DOong 2: n d dai alil.

Dir liéu ra

Mot s6 nguyén 1a L I16n nhat; néu khong thé c6 doan duong thiin 0.

Rang budc goiy

1<=n<=2*1075,1<=k<=10M8, 1 <=a[i] <= 1079

Y twdng thuit toan

Chat nhj phan trén L. L cang I&n thi s6 doan cat dugc cang it. Tim L I&n nhét dat.

Ham kiém tra
check(L): téng s6 doan = sum(a[il/L). Néu tong >= k thi dat.

Po phirc tap

O(n log(max a)).

Khung code C++

#include <bits/stdc++.h>
using namespace std;
using 11 = long long;
bool check(const vector<1l1>& a, 11 k, 11 L){
11 pieces=0;
for(11l v:a){
pieces += v/L;
if(pieces>=k) return true;

return false;

int main(){
int n; 11 k; cin>>n>>k; vector<ll>a(n);
11 R=0; for(1ll &x:a){ cin>>x; R=max(R,x); }
11 L=1, ans=0;
while(L<=R){
11 mid=(L+R)/2;
if(check(a,k,mid)) ans=mid, L=mid+1;
else R=mid-1;
}
cout<<ans;
}

Tom tat 20 test da tao

Test Dong dau input Output

1 35 3

2 36 3

3 35 0

4 110 10

5 1101 0

6 34 4

7 37 5

8 23 500000000
9 4508 1




10 6 648
" 6117
12 3159
13 3156
14 81306
15 9307
16 8559
17 7 459
18 11444
19 3206
20 8270




Bai 5. FACTORY - May trong xu'é'ng

Ngudn goi y: Dua trén CSES Factory Machines.

beé bai

Mot xudng ¢ n may, may i can a[i] gidy dé lam mot san pham. Cac may lam song song. Hai thai gian nhé nhat
dé lam dugc it nhat t sdn pham.

Dir liéu vao

Dong 1: nt. Dong 2: n so afil.

Dir liéu ra

Mot s6 nguyén la thai gian nho nhat.

Rang budc goiy

1<=n<=2%10A5, 1 <=t <= 10718, 1 <= a[i] <= 1019,

Y twdng thuit toan

Chat nhi phan trén thai gian T. T cang |16n thi s6 sdn phdm lam dugc cang nhiéu. Tim T nhé nhat dat.

Ham kiém tra

check(T): tdng san pham = sum(T/a[i]). Néu téng >= t thi dat. Can chan tran sé khi cong.

Po phirc tap
O(n log(min(a)*t)).

Khung code C++

#include <bits/stdc++.h>
using namespace std;
using 11 = long long;
bool check(const vector<1l1>& a, 11 t, 11 T){
__int128 made=0;
for(11l v:a){
made += T/v;
if(made>=t) return true;

return false;

int main(){
int n; 11 t; cin>>n>>t; vector<ll>a(n);
11 mn=LLONG_MAX; for(1ll &x:a){ cin>>x; mn=min(mn,x); }
11 L=0,R=mn*t,ans=R;
while(L<=R){
11 mid=(L+R)/2;
if(check(a,t,mid)) ans=mid, R=mid-1;
else L=mid+1;
}
cout<<ans;

}
Tom tat 20 test da tao

Test Dong dau input Output

1 310 12

2 110 10

3 33 5

4 12 2000000000
5 3100 98

6 425 40

7 350 165

8 41000 500

9 3513 2120




10 5219 192

" 2816 12129
12 632 48

13 9975 750
14 3800 7378
15 10 864 867
16 9 340 765
17 2639 10512
18 9444 920
19 3670 6498
20 3925 7980




Bai 6. WOODCUT - Cit gb Iay di M don vi

Ngudn goi y: Twong tu dang Binary Search in Forest/Wood Collection va bai EKO quen thudc.

bé bai

Cé n cdy, cay i cao h[i]. Pat may cua & dd cao X, phan cay cao hon X s& bi cét 18y gb. Tim X I6n nhat sao cho thu
dugc it nhat M don vi gb.

Dir liéu vao

Dong 1: n M. Dong 2: n s6 hli].

Dir liéu ra

Mot s6 nguyén la dd cao cua Ién nhat.

Rang budc goiy

1 <=n<=2%10A5, 0 <= M <= sum(hli]), 1 <= h[i] <= 1079.

Y twdng thuit toan

Chat nhi phan trén X. X cang cao thi lugng gb thu dugc cang it. Tim X I6n nhat van du go.

Ham kiém tra
check(X): wood = sum(max(0,h[i]-X)). Néu wood >= M thi dat.

Po phirc tap
O(n log(max h)).

Khung code C++

#include <bits/stdc++.h>
using namespace std;
using 11 = long long;
bool check(const vector<1l1>& h, 11 M, 11 X){
__int128 wood=0;
for(11l v:h){
if(v>X) wood += v-X;
if(wood>=M) return true;

return false;

int main(){

int n; 11 M; cin>>n>>M; vector<ll>h(n);

11 R=0; for(ll &x:h){ cin>>x; R=max(R,x); }

11 L=0,ans=0;

while(L<=R){
11 mid=(L+R)/2;
if(check(h,M,mid)) ans=mid, L=mid+1;
else R=mid-1;

}

cout<<ans;

}
Tom tat 20 test da tao

Test Dong dau input Output
1 47 15

2 63 7

3 15 0

4 10 5

5 315 5

6 3250 125

7 55 2

8 2999999999 1

9 8287 83




10 12345 154
11 11832 82
12 916 230
13 8345 121
14 12877 a4
15 3154 132
16 371 219
17 121946 4

18 4194 144
19 3132 125
20 12156 210




Bai 7. SHIP - Chuyén hang trong D ngay

Nguén goi y: Dya trén dang LeetCode 1011 - Capacity To Ship Packages Within D Days.

beé bai

Cé n kién hang theo thir tu, kién i nang wli]. M6i ngay tau chd mot sé kién lién tiép tiép theo, tdng khéi lugng
khdng vugt qua strc chira C. Tim C nhd nhat dé chuyén hét trong D ngay.

Dir liéu vao

Dong 1: n D. Dong 2: n s6 wlil.

Dir liéu ra

Mot s6 nguyén la strc chira nhé nhat.

Rang budc goiy

1<=D <=n<=2*%10A5, 1 <= w[i] <= 1019,

Y twdng thuit toan

Chat nhj phan trén strc chira C. C cang 1&n thi sé ngay can dung cang it. Tim C nhé nhat dat.
Ham kiém tra

check(C): duyét tur trai sang phai, xép t6i da trong ngay hién tai; néu vugt C thi sang ngay mdéi. Néu sé ngay <= D
thi dat.

b6 phurc tap

O(n log(sum w)).

Khung code C++

#include <bits/stdc++.h>
using namespace std;
using 11 = long long;
bool check(const vector<l1l>& w, int D, 11 C){
int days=1; 11 s=0;
for(11l x:w){
if(s+x<=C) s+=x;
else { days++; s=x; }

return days<=D;

int main(){
int n,D; cin>>n>>D; vector<ll>w(n);
11 L=0,R=0; for(ll &x:w){ cin>>x; L=max(L,x); R+=x; }
11 ans=R;
while(L<=R){
11 mid=(L+R)/2;
if(check(w,D,mid)) ans=mid, R=mid-1;
else L=mid+1;
}
cout<<ans;

}
Tém tat 20 test da tao

Test Dong dau input Output
1 105 15

2 63 6

3 54 3

4 11 10

5 32 60

6 44 5

7 42 101

8 53 15

9 61 414




10 135 130
11 66 96
12 92 230
13 76 100
14 55 81
15 41 318
16 132 308
17 149 97
18 149 92
19 124 171
20 71 360




Bai 8. SPLITARR - Chia day gidm tdng doan I&n nhat

Nguén goiy: Dya trén dang LeetCode 410 - Split Array Largest Sum.

beé bai

Cho day n s6 nguyén duong ali]. Chia ddy thanh ddng k doan lién ti€p khéng réng. Hay t6i thi€u héa téng 16n
nhat trong cac doan.

Dir liéu vao

Dong 1: n k. Dong 2: n sé alil.

Dir liéu ra

M6t s6 nguyén la gia tri nhé nhat cla tong doan I6n nhat.

Rang budc goiy

1 <=k <=n<=2*%10A5, 1 <= a[i] <= 1079.

Y twdng thuit toan

Gidng chia sach: chat nhi phan trén X la téng téi da cho méi doan. X cang I6n cang dé chia. Tim X nhd nhat dat.

Ham kiém tra

check(X): tham lam tao s8 doan it nhat sao cho tdng mbi doan <= X. Néu s6 doan <= k thi c6 thé chia thanh dung
k doan bang cach tach thém cac doan duong.

b6 phurc tap
O(n log(sum a)).

Khung code C++

#include <bits/stdc++.h>
using namespace std;
using 11 = long long;
bool check(const vector<ll>& a, int k, 11 X){
int cnt = 1; 11 s = 0;
for(1l v: a){
if(s + v <= X) s += v;
else { cnt++; s = v; }
}

return cnt <= k;

int main(){

int n,k; cin>>n>>k; vector<ll>a(n);

11 L=0,R=0;

for(1l &x:a){ cin>>x; L=max(L,x); R+=x; }

11 ans=R;

while(L<=R){
11 mid=(L+R)/2;
if(check(a,k,mid)) ans=mid, R=mid-1;
else L=mid+1;

}

cout<<ans;

}
Tém tat 20 test da tao

Test Dong dau input Output
1 52 18

2 52 9

3 33 4

4 11 5

5 53 9

6 65 4

7 32 200

8 63 2




9 77 99
10 126 161
" 65 73
12 44 77
13 66 76
14 1110 96
15 154 185
16 1210 98
17 64 99
18 145 160
19 88 85
20 157 133




Nguén tham khao nud'c ngoai

- LeetCode 875 - Koko Eating Bananas.

- SPOJ AGGRCOW - Aggressive Cows.

- CSES 1620 - Factory Machines.

- GeeksforGeeks - Maximum length of K equal length ropes.
- LeetCode 1011 - Capacity To Ship Packages Within D Days.
- LeetCode 410 - Split Array Largest Sum.

- Wood Collection / Binary Search in Forest style problems.



