Tac gia: Kiéu Minh Vwong, Kiéu Gia Huy, Nguyén Pirc Huy 11 Tin, Ngo
Viét Tinh 10 Tin

CAU 1

Tém tit dé bai: Cho 4 s6 nguyén duong a, b, n, m. Tinh hiéu s6 cta s6 lugng
sd nam trong doan [a, b] chia hét cho n va sb lugng s6 nam trong doan [a, b]
chia hét cho m.

Subtask 1: a,b < 10°.
Goi s luong s6 chia hét cho n 1a: x, sb luong s6 chia hét cho m la: y.

Ta s€ duyét qua céac so tir a dén b, tadng x vdi cac so chia hét cho n, tang y véi
cac so chia hét cho m.

Dap an bai toan sé€ la x —y.
Do phiic tap: O(b —a +1) ~ O(10°) (trudng hop té nhit).

Code minh hoa:

#include <bits/stdc++.h>

using namespace std;
int a, b, n, m;

int main(){
i0s_base::sync_with_stdio(0);
cin.tie(0);
cin>>a>>b>>n>>m;
mtx=0,y=0;
for(int1=a; 1 <=b; ++1){
if (i % n == 0) x++;
if (1 % m == 0) y++;
b
cout <<x -y <<"\n';
return O;




}

Subtask 2: 106 <abgs2* 109.

Dé tinh cac sb chia hét cho x trong doan [, r]. Goi ans(i) 1a cac s6 chia hét
cho x trong doan [1, i]. Ta nhan ra dap an s€ 1a ans(r) — ans(l — 1).

Va ans(i) c6 thé tinh d& dang: ans(i) =1/ x. (Ddc gia co thé tw chirng minh).
Ap dyng vao bai toan, ta s& dé dang tinh duoc:
x=b/n—(a—1)/n.
y=b/m-(a—1)/m.
DJ phuc tap: O(1).

Code minh hoa:



#include <bits/stdc++.h>

using namespace std;

int a, b, n, m;

int main(){
10s_base::sync_with stdio(0);
cin.tie(0);
cin >>a>>b>>n>>m;
intx=b/n-(a-1)/n;
mty=b/m-(a-1)/m;
cout << x - y <<"\n';

return O;

CAU2
Tém tat dé:
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Cho mang a gobm n phan tr va q truy van (n, q, a < 10 ). Mot truy van
gom 2 86 I, 7. Yéu cAu mdi truy van tinh tong sé luong udc cua cac sb
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Subtask 1: 7 xq <10, a < 100.



e Vi mdi truy van ta duyét for tir [ dén r sau d6 for thém 1 1an nira tir 1
dén a dé tinh s6 luong ude cua ting so.

e Do phuc tap: O(n Xq xai) .

e (Code minh hoa:

// Ham dém sé lwong wéc ciia s6 nguyén dwong x
int count_div(int x) {
int cnt =0;
for (int1=1;1<=x; ++1) if (x % 1==0) cnt++;
return cnt;

}

// Mdi truy van
intl, r;
cin >>1>>r;
int res = 0;

for (inti1=1;1<=r; ++1) {
res += count_div(a[i]);

b

cout << res <<'\n';

Subtask 2: n Xq < 10",

e Vi mdi truy van van for tir [ dén r sau d6 tinh s6 lugng wéc cia timg s6
nhung cai tién bang viéc sir dung sang nguyén td gitip giam thoi gian tinh
toan.

e D¢ phtic tap: O(nlog logn + n Xq).

Code minh hoa:

int ent_div[maxNY]; // ent_div[i] la sé6 lwong woc ciia sé i.

// sang dé tinh s6 lwong wéc ciia cdc sé trong doan 1 dén n.
for (inti=1;1<=n; ++1) {
for (intj=1; ] <=n;j+=1) cnt_div[j]++;

b




// Moi truy van

intl, r;
cin >>1>>r;
int res = 0;

for (inti=1;1<=r; ++i) {
res +=cnt_div([a[i]];

b

cout <<res <<'\n';

Subtask 3: Khong cé rang bugc gi thém.

e Goi bl, 1a s6 lugng wdc cia sd a, c6 thé tinh bang sang nguyén t6 mot
cach nhanh chéng.

® Vi moi truy van bay gio' chinh 1a tinh tong cua b, + b, * .+ b.Co
thé dung méang cong don dé tinh trude gid tri ndy va xt Iy truy van trong
0(1).

e DJ phuc tap: O(n log logn + q).

e (Code minh hoa:

int ent_div[maxNY]; // cnt_div[i] la sé6 heong wéc ciia s i.

// sang dé tinh s6 lwong wéc ciia cdc sé trong doan 1 dén n.
for (int1=1;1<=n; ++) {
for (intj=1; ) <=n;j+=1) cnt_div[j]++;

b

// X ly truoc
for (int1=1;1<=n; ++1) b[1] = cnt_div[a[i]];
for (int1=1;1<=n; ++i) sum[i] = sum[i - 1] + b[i];

// M&i truy vin

int, 1;

cin >>1>>r;

cout << sum|r] - sum[l - 1] <<"\n';

Code minh hoa: htips.//ideone.com/LYszBM



https://ideone.com/LYszBM

CAU3

D¢ bai:

Co 1 seri truyén dai n chuong, chuong thur i ¢ a. Nha san xudt mudn chia n
chuong thanh k tip sao cho s6 trang cua tap day nhat 1a it nhat.

Xac dinh sb trang cua tap day nhat.

Input:
Dong dau chtra 2 sé nguyénn, k (1 <k <n < 105).

Dong thur 2 chira n s6 nguyén A5y @ (1< a <10,1<i1<n).

Output: s6 trang cua tap day nhat.

Subtask 1: (n < 60; k=1 hofic k=2 hojc k=n, a < 10°)

* V&ik = 1, ta in ra tong ctia n chuong

* V&i k = 2, ta chia n chwong thanh 2 tap va két qua 1a tip c6 nhiéu trang hon.
. Goi sum 1 tong sb trang cua n chuong.

. dp[i] 1a tong tién t6 cta n chuong.

. Ta chi can 1 vong for tir 1 dén n va sd trang 16n nhét khi ta chia thanh 2 tap tir
1 dénivatri+ 1 dénnla max(dp[i], sum — dpl[i]).

* Vi k =n, ta in ra chuong c6 so trang 16n nhat.
D0 phuc tap: O(n).
Code minh hoa: https://ideone.com/GiTSXu

Subtask 2: (n < 60; k < 4,a < 10)

* V61 k=1 hodc 2, tuong tu nhu subtask 1.
* V&i k =3, ta thém 1 mang pre[i] 1a hau t6 ctia n chuong.

. Ta chia n chuong thanh 3 doan 1a tir 1 d&éni,i+ 1 dénjvatrj+ 1 dénn va tap
c6 nhiéu trang nhat 13 max(dp[i], sum — dp[i] — pre[j], pre[j]).


https://ideone.com/GjTSXu

D0 phuc tap: O(n * n) hoac O(n).
Code minh hoa: https://ideone.com/iJAIZb

Subtask 3+4: (n=10"; k ~ 10; a < 10")

. Ta nhan thay rang 1 tap toi da c6 sum trang va it nhat maxa, trang.

. Vasum < 10'" nén ta st dung phuong phap chit nhi phan két qua.

. Ham check(val) ciia chung ta str dung thuat toan tham lam dé kiém tra xem véi
gi4 tri tAp 16n nhat < val, ta c6 thé chia thanh it hon hodc bang k tap hay khong.

Néu c6 thé chia it hon hodc bang k tap thi ddng nghia vé6i viée chia thanh k tap.
Do phtic tap: O(Log(1e14) * n).

Code minh hoa: https://ideone.com/5ImvwV



https://ideone.com/iJAlZb
https://ideone.com/5lmvwV

CAU 4
Tom tat dé bai: C6 X cai keo roi va N hop keo (0<X, N<1000), hop keo thu i
co a cai (1<i<N, OSai31000).Léy thém keo tir mot sd hop keo sao cho s6

keo sau khi ldy c6 di1 Y cai keo (0<Y<1000) va sd hop keo lay thém 1a nhidu
nhit c6 thé. Tim sb hop keo 16n nhit c6 thé lay.

Subtask 1: N<20
e Ta sir dung thuat toan quay lui dé xét tat ca cac truong hop c6 thé xay ra
dé lay keo.
e DO phuc tap: O(ZN).
e (Code minh hoa:

#include<bits/stdc++.h>

using namespace std;

intn, x, y;

int a[ 100005];

int ans = -1;

void quaylui(int 1, int sum, int cnt){
if(i==n+1){
if (sum == y){
ans = max(ans, cnt);

return;




return;

quaylui(i + 1, sum, cnt);

quaylui(i + 1, sum + a[i], cnt + 1);

signed main(){
i0os_base::sync_with stdio(0);

cin.tie(0);cout.tie(0);

freopen("cau4.inp","r",stdin);

freopen("cau4.out","w",stdout);

cin >>n>>x >>vy;

for (inti=1;1<=n;i++)

cin >> aJ[i];

quaylui(1, x, 0);

cout << ans;

return O;




Subtask 2: N<1000

Ta sir dung thuat toan quy hoach dong dé ghi lai két qua cta trang thai
quay lui.

bat M =Y — X, bai toan trd thanh tim cach léy nhiéu hop keo nhét dé
c6 tong bang M.

Goi f(i, m) 12 s6 hop keo nhiéu nhat c6 thé 1dy khi xét dén hop keo thir i
va can phai 1ay thém m cai keo. Khi d6 ta c6 nhan xét:

Ta c6 thé 1y tiép hop keo thtr i hodc bd qua no.

Néu lay tiép, s6 keo can lay thém lam — a, chuyén sang trang thai

f@+1,m — ai)

Néu bo qua, sb keo can 1ay van la m va trang thaila f(i + 1, m)

Cong thire: £(i,m) = max(1 + f(i + L,m — a), f(i + 1,m))

e Dipancuabais€la f(1, M)

Do phtrc tap: O(N * (Y — X)).
Code minh hoa:

#include<bits/stdc++.h>

using namespace std;

const int oo = 1¢e9;

intn, X, y;

int a[100005];




int dp[1005][1005];
int f(int 1, int sum){
if (sum < 0)
return - 00;
if(i==n+1){
if (sum == 0)

return 0;

return - 00;

if (dp[i][sum] != -1)

return dp[i][sum];

int cur = - 00;

cur = max(cur, f(i + 1, sum));

cur = max(cur, 1 + f(i + 1, sum - a[i]));

return dp[i][sum] = cur;

signed main(){




10s_base::sync_with stdio(0);

cin.tie(0);cout.tie(0);

freopen("cau4.inp","r",stdin);

freopen("cau4.out","w",stdout);

cin >>n >> x >> y;

for(inti=1;1<=n;1++)

cin >> a[i];

memset(dp, -1, sizeof(dp));

cout << max(-1, f(1, y - X));

return O;

Subtask 3: X =Y

e Khi do, ta théy M = 0, khi d6 ta chi c6 thé léy duoc cac hop keo rong,
tuc la cac hop keo co a = 0.

e D¢ sb hop keo lay duoc 13 nhiéu nhat, ta s& 13y tat ca cac hop keo rong va
bé qua cac hop keo khong rong.

e Do phuc tap: O(N)

e (Code minh hoa:

#include<bits/stdc++.h>




using namespace std;

intn, X, y;

int a[100005];
signed main(){
10s_base::sync_with stdio(0);

cin.tie(0);cout.tie(0);

freopen("cau4.inp","r",stdin);
freopen("cau4.out","w",stdout);

cin >>n >> x >> y;

for(inti=1;1<=n;1++)
cin >> a[i];

int dem = 0;
for(inti=1;1<=n;1++)
if (a[i] == 0)
dem ++;

cout << dem;

return O;

Subtask 4: N< 10°

e Dau tién, ta tham lam 1dy hét cac hop keo rong trude.

e Vi gidi han cia M va a kha bé, c¢6 thé mang dém phan phdi 2
chiéu dé quan 1y nén thay vi quan tam dén ting hop keo, ta chi can
quan tim s luong hop keo c6 s6 keo bang nhau

e Ta sir dung thuat toan quy hoach dong dé giai quyét bai toan

e Goi f(i, sum) 1a s6 hop keo nhiéu nhit c6 thé 1y khi da lay dugc
sum cai keo va dang xét dén nhiing hop keo cé i cai



Goi cnt, 1a s0 hop keo cod i cai keo
Ta chay for j tir 0 dén cnt, de xét so hdp keo co i cai keo sé lay

PPT cta vong for két hop quy hoach dong rat 16n, tuy nhién néu ta
thém diém ding ctia vong for hop 1y s& giam dugc PPT ciia vong
for 1a DPT ctia sang s6 nguyén td vi ta chi xét cac s j thoa man
sum + i * j<M

Do phuc tap: O(M2 * logzM)

Code minh hoa:

#include<bits/stdc++.h>
using namespace std;
const int oo = 1e9;

intn, X, y;
int a[ 100005];

int cnt[1005];
int dp[1005][1005];
int m;

int f(int 1, int sum){
if 1==1001){
if (sum == m)
return 0O;
return - 00;

}

if (dp[i][sum] != -1)
return dp[i][sum];
int cur = - 00;

for (int j = 0; j <= cnt[i] && sum +j * i <= m; j ++){
cur = max(cur, j + fi + 1, sum +j * i));

}

return dp[i][sum] = cur;




signed main(){
i0s_base::sync_with_stdio(0);
cin.tie(0);cout.tie(0);

freopen("caud.inp","r",stdin);
freopen("cau4.out","w",stdout);

Cin>>n>>x>>y;
m=y-x;

for(inti=1;1<=n;1++)
cin >> a[i];

for(inti=1;1<=n;1++)
cnt[a[i]] ++;

memset(dp, -1, sizeof(dp));
int res = f(1, 0);
if (res >= 0)

cout << res + cnt[0];
else

cout << -1;

return O;

Code tham khao: https://ideone.com/GbAESS



https://ideone.com/GbAES8
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