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Tong quan dé thi
Tén bai Tén file Dir liéu vao Dir liéu ra Piém
bém diy con lién tiép ASUM.* ASUM.INP ASUM.OUT 7
Xay dwng mang AD.* AD.INP AD.OUT 7
b0 dinh két DDK.* DDK.INP DDK.OUT 6

Dau * dwoc hi€u phan mé rong bai lam la pas, cpp hoic py, thé hién bai lam cta hoc

sinh st dung ngon ngir lap trinh PASCAL, C++ hoac PYTHON

Bai 1. Pém diy con lién tié€p

Cho day s6 A c6 n s6 nguyén a4, a,, ..., a,. Mot diy con lién tiép cac s6 hang cta diy

Ala ddy cacso hang tir s6 hang a; dén s6 hang a; (1 < i < j < n). Hay cho biét day A

c6 bao nhiéu day con lién tiép ma gia tri tuyét doi cia tong cac s6 hang trong diy con

d6 16n hon moét s6 nguyén dwong S cho truéec.

Dir liéu:
e Dong thtt nhat chita hai s6 nguyén duongnva S (n < 10°,S < 104).
e Dong thir hai chita n s6 nguyén a,, a,,.., a, (|a;] < 10°).
Hai s lién tiép trén cung dong dwgc ghi cich nhau béi dau cach.
Két qua:
M6t s6 nguyén duy nhat la s6 day con lién tiép théa min yéu ciu cla bai toan.
Vi du:
ASUM.INP ASUM.OUT
44 6
5-18-5
107 12

-492-11-38-65-31




Gidi thich: Trong vi du ddu tién c6 6 ddy con théa mdn yéu cdu
la:{5},{8},{-5}{-1;8}, {5;-1;8}va{5;-1;8;5}.
Rang budc:
e C6 50% so test rng v&i 50% s6 diém ctia bai cé n < 100.
e C6 30% test khac trng véi 30% s6 diém clia bai con < 103,
e C6 20% test con lai irng véi 20% s6 diém ctia bai c6 n < 105,
Bai 2. Xay dwng mang
Cho mot mang gébm n phan t& A[1], A[2], ..., A[n]. C4c phan t& 1a cac s6 nguyén
trong nam trong doan [0, m] v&i m 14 s6 cho trude. (1< n <105, 1< m <100)
D&m s6 cach thay s 0 ¢ trong mang bang cac s6 nam trong doan [1, m] sao cho
chénh l1éch tuyét doi gitra hai gia tri lién ké nhiéu nhat1a 1.
Dir liéu:
Dong dau vao dau tién cé hai s6 nguyén n va m: kich thwéc mang va gié¢i han
trén cho moi gia tri.

Dong tiép theo c6 n s6 nguyén A[1], A[2], ..., A[n].

Két qua:
In mot s6 nguyén: s6 lwgng day chia 1dy dw cho 109+7.
AD.INP | AD.OUT | Giai thich
35 3 Cac day [2,1,2], [2,2,2], [2,3,2] thod min yéu cau.
202
Rang budc:

e 50% sd test twong ng v&i 50% s diém chi c6 1 s c6 gia tri bang 0 trong day A.
e 50% so0 test twong rng véi 50% s6 diém khong cé rang budc gi thém.
Bai 3. PO DINH KET

bat nwéc Happy c6 N thanh ph6 dwoc noi véi nhau béi M dwong néi hai chiéu.
Hé thong cic con dwong dwoc thiét 14p sao cho gitra 2 thanh pho bat ky luén c6 mot
duong di bao gdbm mot hodc nhiéu con duwdong truc tiép gitra hai thanh phd. Mdi con
dwong thwce hién viéc di chuyén gitra hai thanh phé theo ca hai chiéu.

Trung tdm diéu khién cua dit nwéc dwa ra khai niém do dinh két gitra cap hai
thanh pho A va B dugc xac dinh nhw 1a s6 lwong cac con dwong ma viéc bo di mét trong
s6 ching (cac con duwdng khac van thwc hién binh thwong) din dén khong thé di tw
thanh ph6 A dén thanh pho B.



Mot nghién ciru cho biét rang, trong diéu kién thoi tiét x4u, tong do dinh két gitra
cac cdp thanh phé phai dat dén mot gia tri nhat dinh thi hé thong dwong di méi dwoc
goi la an toan.

Yéu cau: Hay tinh téng d6 dinh két gitra moi cap thanh phé.
Dir liéu:

« Dong dau tién chira hai s6 nguyén N (1<N<300000) va M (1<M<300000)

« Moi dong trong sd N dong tiép theo chira thong tin vé mot con dwong, bao gdm
hai s6 nguyén dwong trong khoang tir 1 dén N: chi s6 cia hai thanh phé dworc
ndi béi mot con dwong.

Két qua:
In ra 1 s6 nguyén duy nhit la tong d6 dinh két gitra moi cdp thanh phé (A, B) (véi A<B).
Vi du:

DDK.INP DDK.OUT

55 10
12
42
45
32
31

e 30% so test twong wng 30% sb diém c6 n<100.
e 30% so test twong ing 30% sb diém c6 n<10000.

o 40% soO test twong ng v&i 40% s6 diém khong cé dang budc gi thém.



Hwéng dan Thuat toan:

Bai 1:
Sub 1: Duyét moi doan con tir i dén j. V&i moi doan tinh téng a[i] + a[i+1] +..+a[j] va
kiém tra tong doan con c6 thod man diéu kién hay ko.

b6 phirc tap O(n3)
Sub 2: Goi F[i] laténga[l] +a[2] + ... + ai].

Tinh téng doan con tir i dén j bang cach s& dung mang téng cong don F.

ali] + a[i+1] +..+a[j] = F[j] - F[i-1]

b6 phirc tap O(n?)
Sub 3: S3p xép mang F theo thi ty tang dan.

K&t qua bai todn 1a tdng s6 lwong cac F[j] > F[i] + k v&i (1 <= i< j<=n) ( v&i mdi i st

dung upper_bound dé tim j nhé nhat thod man F[j] >= F[i] + k)

#include <bits/stdc++.h>

using namespace std;

long long n,f[1000005],a[1000005],k,kq,x,vt;
map <int,int> m;

int main()

{

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

cin>>n>>k;
for (int i=1;i<=n;i++)
{
cin>>x;
al[i]=x;
f[i]=Ff[i-1]+a[i];
}
sort(f,f+1+n);
for (int i=0;i<=n;i++)
{
vt=upper bound(f+i,f+1+n,k+f[i])-f;
if (vt<n+1l) kg+=n-vt+1;
}




cout<<kq;

Bai 2:
Sub 1: Tim vi tri x[i] = 0. C6 3 truwong hop xay ra
x[i] = x[i-1] hodc x[i] = x[i-1] + 1 hoac x[i] = x[i-1] - 1

V@i moi trudng hop kiém tra diéu kién | x[i] = x[i+1] | <= 1 va x[i] cé nam trong
doan 1..m hay ko

Sub 2: Quy hoach dong:

Goi F[1][j] laso céch thay sé O tlr v tri 1 dén vi tri i thod man diéu kién dé bai va

thodmana[i] = j

Khéi tao:

Néux[1] = @thiF[1][j] = 1;Vvdij = 1..m

Néux[1] != @ thiF[1][x[1]] = 1; F[1][j] = @ v&ij = 1..m

QHD

Xét phan t x[i],

TH1: Néux[i] = O.Tathaythé&phantlrx[i] = j thiphantl x[i-1] phaibang

j-1hodcj hoac j+1

> F[11[5] = FIi-11[3-1] + F[i-11[3] + F[i-1][F+1]

TH2: Néu x[i] != Othiphantlx[i-1] phaibang x[1]-1 hodc x[i] hodc
x[i]+1

= f[i][x[1]] = f[i-1][x[1]-1] + f[i-1][x[1i]] + f[i-
1][x[1]+1]

K&t qua cla bai toan laténg cac f[n][jlvsij = 1..m

Code miu:

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

int n, m, x[100001];

int f[100001][101];




int main()

{

ios base::sync_with _stdio(9); cin.tie(9); cout.tie(9);
freopen("AD.inp", "r", stdin);

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

cin >> n >> m;

for (int i=1; i<=n; i++) cin >> x[i];

int i=1;
if (x[1] == 9)
{
for (int j=1; j<=m; j++)
{
fI1103] = 15
}

}
else f[i][x[1]] = 1;;

int mod = 1e9+7;

for (int i=2; i<=n; i++)

{
if (x[i] == @)
{
for (int j=1; j<=m; j++)
{
fLi103]1 = (F[i1[3] + f[i-1][j-1]) % mod;
fFLi103]1 = (F[Li1[3] + f[i-1][j+1]) % mod;




fL1103] = (F[1]1[J] + f[1-1][J]) % mod;
}
}
else
{
Fli][x[1]1] = (F[1][x[i]] + F[i-1][x[1]-1]) % mod;
Fli][x[1]] = (F[1][x[i]] + F[i-1][x[1]+1]) % mod;
FIL1Ix[1]] = (F[i][x[1]] + F[i-1][x[1]]) % mod;
}
}
int kq = 0;
for (int j=1; j<=m; j++)
kg = (kg + f[n][j]) % mod;
cout << kq;
}
Bai 3:

V&1 moi cdp dinh (u, v) ta chi quan tdm cac canh 1a cau cua do6 thi, xem tir u ¢6 thé dén
dugc v ma can qua bao nhiéu cau. V&i moi canh (u,v) l1a cau cua do thi, gia st u 1a cha
cuav,sdcdpdinhcanquacaunayla f[v] * (n - f[v]) voil £[v] lasd dinh trong

cay DFS gbc v.

H—O—O

Hinh trén (3, 4) 1a cAu, s cap lac d61a 3*2. (£[4] = 2, 4 1a con 3)

£ [u] s& duogc tinh bang QHP trong luc DFS.
/



D9 phuc tap O (N+M) .

#tinclude <bits/stdc++.h>

using namespace std;

#tdefine maxn 500009

int

n,m;

vector<int> a[maxn];

int
int
int
int

int

par[maxn];

id[maxn];
cnt = 0;
cau = 0;

low[maxn];

long long f[maxn]; // f[i] = s6 dinh trong cay DFS goc

long long KQ = O;

void DFS(int u){

//

flu] = 1;

int child;

if (par[u] == -1) child = 0;
else child = 1;

low[u] = id[u] = ++cnt;

cout << u << " " << id[u] << endl;

for (auto v:af[u])

if (v != par[u])
if (par[v] == ) // v chua tham
{
par[v] = u;

DFS(Vv);




FLul = FLul+Fv];
low[u] = min (low[u], low[V]);
// kiém tra u - v c6 phai 13 ciu ?
if (low[v] == id[v]) {
cau++;
KQ = KQ + (long long) f[v] * (n - f[v]);
}
// cout << u << " " << v << endl
if (low[v] >= id[u]){ // sua

child++; // tang sé nhanh con goéc u

}
else // v da tham

low[u] = min (low[u], id[v]);

main()
{
ios base::sync_with stdio(9); cin.tie(9); cout.tie(9);
freopen("DDK.inp", "r", stdin);
freopen("DDK.out", "w", stdout);
cin >> n >> m;
for (int i=1; i<=m; i++)
{
int u,v;
cin >> u >> v;

alu].push_back(v);




a[v].push_back(u);

}

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

if (par[i] == @)

{
par[i] = -1; // i 1a g6c
DFS(1);

}

cout << KQ;
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