set backspace=2

syntax on

set autoindent
set cindent
set tabstop=4
10  set shiftwidth=4
11  set softtabstop=4
12
13 inoremap {<CR> {}<ESC>i<CR><ESC>0
14

1
2
3
4
5 set nu
6
7
8
9

BfitSi%

TRIEHER
1 #include <iostream>
2
3 using namespace std;
4
5 const int N = 100010;
6
7 int q[N];
8
9  void quick_sort(int q[], int 1, int r)
10 ¢
11 if (1 >= r) return;
12
13 inti=1-1,j=r+1, x=q[1l+r > 1];
14 while (i < j)
15 {
16 do i ++ ; while (q[i] < x);
17 do j -- ; while (q[j] > x);
18 if (1 < J) swap(q[il], a[3]);
19 }
20
21 quick_sort(q, 1, j);
22 quick_sort(qg, j + 1, r);
23 3}
24
25 int main()
26 {
27 int n;

28 scanf("%d", &n);
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29
30
31
32
33
34
35
36
37

JAFHER

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

for (int i =0; i < n; i ++ ) scanf("%d", &q[i]);

quick_sort(qg, 0, n - 1);

for (int i =0; i <n; i ++ ) printf("%d ", q[i]);

return 0;

#include <iostream>

using namespace std;

const int N = 1e5 + 10;

int

a[N], tmp[N];

void merge_sort(int q[], int 1, int r)

{

int

if (1 >= r) return;

int mid =1 + r >> 1;

merge_sort(q, 1, mid), merge_sort(q, mid + 1, r);
int k=0, i=1, j =mid + 1;

while (i <= mid && j <= r)
if (q[i] <= q[3]) tmp[k ++ ] = q[i ++ ];
else tmp[k ++ ] = q[j ++ 1;
while (i <= mid) tmp[k ++ ] = q[i ++ ];
while (j <= r) tmp[k ++ ] = q[] ++ I;

for (i=1, j=0; i<=r; i++, j++ ) q[i] = tmp[]];

main()

int n;

scanf("%d", &n);

for (int 1 = 0; 1 < n; i ++ ) scanf("%d", &a[i]);
merge_sort(a, 0, n - 1);

for (int 1 = 0; 1 < n; i ++ ) printf("%d ", a[i]);

return 0;
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1 while(l < r){

2 int mid = (1 + r) >> 1;
3 if(check(mid)) r = mid;
4 else 1 = mid + 1;
5|}

B

1 while(l < r){

2 int mid = (1 + r + 1) > 1;
3 if(check(mid)) 1 = mid;
4 else r = mid - 1;
5}
L -
1 while(l + eps < r){
2 double mid = (1 + r) / 2;
3 if(check(mid)) r = mid;
4 else 1 = mid;
5|}
=isEMiE
1 #include<iostream>
2 #include<cstring>
3 #include<vector>
4
5 using namespace std;
6
7/ vector<int> add(vector<int>& A, vector<int>& B) {
8 vector<int> C;
9 int t = 0;
10 for (int i = @; i < A.size() || i < B.size(); i++) {
11 if (i < A.size()) t += A[i];
12 if (i < B.size()) t += B[i];
13 C.push_back(t % 10);
14 t /= 10;
15 }
16 if (t) C.push_back(1);
17 return C;
18 3}
19
20 int main() {
21 string a, b;
22 cin >> a >> b;
23 vector<int> A, B;

24 for (int i = a.length() - 1; i >= @; i--) A.push_back(a[i] - '@"');
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25 for (int i = b.length() - 1; i >= @; i--) B.push_back(b[i] - '@"');
26 vector<int> ans = add(A, B);

27 for (int i = ans.size() - 1; i >= @; i--) cout << ans[i];
28 return 0;
29}
SIEERE
1 #include<iostream>
2 #include<cstring>
3 #include<vector>
4
5 using namespace std;
6
7 bool cmp(vector<int>& A, vector<int>& B) { //¥IirA>=B
8 if (A.size() != B.size()) return A.size() > B.size();
9 for (int i = A.size() - 1; i >=0; i--) {
10 if (A[i] !'= B[i])
11 return A[i] > B[i];
12 }
13 return true;
14 3
15
16 vector<int> sub(vector<int>& A, vector<int>& B) {
17 vector<int> C;
18 for (int i = 0, t = 0; i < A.size(); i++) {
19 t = A[i] - t;
20 if (i < B.size()) t -= B[i];
21 C.push_back((t + 10) % 10);
22 if (t <9) t =1;
23 else t = 0;
24 }
25 while (C.size() > 1 && C.back() == @) C.pop_back();
26 return C;
27 3}
28
29  int main() {
30 string a, b;
31 cin >> a >> b;
32 vector<int> A, B;
33 for (int i = a.length() - 1; i >= @; i--) A.push_back(a[i] - '@');
34 for (int i = b.length() - 1; i >= 0; i--) B.push_back(b[i] - '0");
35 vector<int> ans;
36 if (cmp(A, B)) ans = sub(A, B);
37 else { ans = sub(B, A); cout << "-"; }
38 for (int i = ans.size() - 1; i >= @; i--) cout << ans[i];
39 return 9;

D
=
(S
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1 #include<iostream>
2 #include<cstring>
3 #include<vector>
4
5 using namespace std;
6
7 vector<int> mul(vector<int>& A, int B) {
8 vector<int> C;
9 for (int i = 0, t = 0; i < A.size() || t; i++) {
10 t += A[i] * B;
11 C.push_back(t % 10);
12 t /= 10;
13 }
14 return C;
15 | 3
16
17 int main() {
18 string a;
19 vector<int> A;
20 int B;
21 cin >> a >> B;
22 for (int i = a.length() - 1; i >= @; i--) A.push_back(a[i] - '@');
23 vector<int> ans = mul(A, B);
24 for (int i = ans.size() - 1; i >= @; i--) cout << ans[i];
25 return 0;
26  }
SIaERE
1  #include<iostream>
2 #include<algorithm>
3 #include<vector>
4
5 using namespace std;
6
7 vector<int> div(vector<int>& A, int b, int& r) { //IREIREr
8 vector<int> C;
9 for (int i = A.size() - 1; i >=0; i--) {
10 r=r*10 + A[i];
11 C.push_back(r / b);
12 r %= b;
13 }
14 reverse(C.begin(), C.end());
15 while (C.size() > 1 && C.back() == 0) C.pop_back();
16 return C;
17 )
18
19  int main() {
20 string a;
21 int b;
22 cin >> a >> b;
23 vector<int> A;
24 for (int i = a.length() - 1; i >= @; i--) A.push_back(a[i] - '@"');
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int r;

vector<int> ans = div(A, b, r);

for (int i = ans.size() - 1; i >= 0;
cout << endl << r;

return 0;

#include<iostream>

using namespace std;
typedef long long 11;

int gmi(int a, int b, int p) {
int res = 1;
while (b) {
if (b & 1) res = (1l)res * a % p;
a=(11)a * a % p;

b >>= 1;
}
return res;
¥
int main() {
int n;
cin >> n;

for (int i =0; i < n; i++) {

int a, b, p;

cin >> a >> b >> p;

cout << gmi(a, b, p) << endl;;
}

return 0;

#include<iostream>
#include<cstdio>

#include<cstring>

using namespace std;
typedef long long 11;

11 gmul(1l a, 11 k, 11 b) {
11 res = 9;
while (k) {
if (k & 1) res = (res + a) % b;
a=(a+a)%b;
k >>= 1;
}

return res;

i--) cout << ans[i];
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18

int main() {

19 11 a, b, p;
20 cin >> a >> b >> p;
21 cout << gmul(a, b, p) << endl;
22 return 0;
23 | 3
— ISR

1 O(1) KM [1, 7] BOFD, TRELEE O(n)

1
2

for(int i = 1;i <= n;++i) s[i]=s[i-1]+a[i]; //FOR-HE
int sum = s[r] - s[1-1]; //[1,r]H9%0

v T

Tﬁ%ﬂO(nm) ' f.\\:_tt Sij = Si—1,j + Si,5—-1 + Q5 — Si-1,5-1

(1.1)

(1.1)

(1.1)

i-1,j)

(1.1

(i-1,j-1)

a[i][i]

(i)

(ij-1)

EHO(1), BT sum = sz,4, = Sa1-19, — Sragy 1 + Sz -1y, 1

(,1)

(1,1)

(1,1)

(1,1)

@

1)

(x1y1)

(x1-1,y2)

(x1-1y1-1)

O 00 N O Ui A W N B

e e el
A W N RO

(x2,y2)

#include<cstdio>
using namespace std;
const int N = 1010;
int s[NJ[N], a[N][N];
int main() {

int n, m, q;
scanf("%d%d%d", &n,

(x2,y2)

&m, &q);

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

for (int j = 1; j <= m; j++)

scanf("%d",

&a[i][3]1);

(x2,y1-1)
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15 for (int i = 1; i <= n; i++)

16 for (int j = 1; j <= m; j++)
17 s[i][J] = s[i - 1][3] + s[i1[j - 11 - s[i - 11[] - 1] + a[il[]];
18 while (q--) {
19 int x1, x2, y1, y2;
20 scanf("%d%d%d%d", &x1, &yl, &x2, &y2);
21 printf("%d\n", s[x2][y2] - s[x1 - 1][y2] - s[x2][yl - 1] + s[x1 - 1][yl -
11);
22 }
23 return 0;
24 3}
—ifEES

O(n)FkbE®, O(1)R9BIEIE(, 7| Efne
MR . EPHRIERIEREE

1 #include<iostream>
2
3 using namespace std;
4
5 const int N = 100010;
6
7 int a[N], b[N];
8
9  wvoid insert(int 1, int r, int c) {
10 b[1] += c;
11 b[r + 1] -= c;
12 )
13
14 int main() {
15 int n, q;
16 cin >> n >> q;
17 for (int i = 1; i <= n; i++) {
18 cin >> a[i];
19 insert(i, i, a[i]);
20 }
21 while (q--) {
22 int a, b, c;
23 cin >> a >> b >> c;
24 insert(a, b, c);
25 }
26 for (int i = 1; i <= n; i++) {
27 b[i] += b[i - 1];
28 cout << b[i] << " ";
29 }
30 return 9;

w
H
-
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#include <iostream>

using namespace std;

const int N = 1010;

int n, m, q;
int a[N][N], b[N][N];

void insert(int x1, int y1, int x2, int y2, int c)

{
b[x1][yl] += c;
b[x2 + 1][y1l] -= c;
b[x1][y2 + 1] -= c;
b[x2 + 1][y2 + 1] += c;
}
int main()
{

scanf("%d%d%d", &n, &m, &q);

for (int i =1; i <= n; i ++ )
for (int j = 1; j <=m; j ++ )
scanf("%d", &a[i][j]);

for (int i = 1; i <= n; i ++ )
for (int j = 1; j <=m; j ++ )
insert(i, j, i, j, a[ill[jl);

while (q -- )

{
int x1, y1, x2, y2, c;
cin >> x1 >> yl1 >> x2 >> y2 >> C;
insert(x1, y1, x2, y2, c);

for (int i = 1; 1 <=n; i ++ )
for (int j = 1; j <= m; j ++ )
b[i][3] += b[i - 1][3] + b[i][j - 1] - b[i - 1][j - 1];

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

{
for (int j = 1; j <=m; j ++ ) printf("%d ", b[i][]]);
puts("");

}

return 0;


af://n57

prE=EoP

1 FINES TR —

2 —MEETASTFIA, —MNESHAETTE
EHESZREE © O(n) HO(nlogn)

A 2]

ER ERFIRR MESFRNAARY), SUBRST, (KN

BAGH: £ HEMIERT MESFRNEERH, SULFSHTR, RIUBEREF
ZiEaH: T HEMIRT MESFRNEAREH, B0 (5, [JUBASFH
5: THEIFRATRAREA 1AL, &R0

B “HHRRTREE (A 1WA, SWA0

Fa: TEfIFRR MERAARA 1, B0

1 ENHHEHnETHEIFRRN ISR (n >> k) &1

2 B EEMInE T HSIER FIEso~k- 1 (fBKAI): n & ((1 << k) - 1)
3 IBEENE AR FTRSKAEUR: n ~ (1 << k)

4 NEEHInE T HFIFRR FRISSKAIMRE1: n | (1 << k)

5 WWEHMnESHEIRTITNEKMIERIA0: n & (~(1 << k))

B3T3 BB EI R E):
1.8 n HEHET, nriETFn+1
2.4 n RAEHE, nriEFn-—1

lowbitiz&

lowbit(n) EXAIEREELH n ETHEITRE— 15 09N

1 inline int lowbit(int n){
return n & -n;

N

311}

=
HiFp+XE
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void discreate(){
sort(a + 1, a+n + 1);
for(int i = 1; i <= n; ++i)
if(i == 1 || a[i] != a[i-1])
b[++m]=a[i];

S vl A W N

vector<int> a;

void discreate(){
sort(a.begin(),a.end());
a.erase(unique(a.begin(), a.end()), a.end());

uUuT A W N R

BE —HEHTER

1 int query(int x){
2 return lower_bound(b + 1, b + m + 1, x) - b;
30}
1 int query(int x){
2 return lower_bound(a.begin(), a.end(), x) - a.begin();
3|1}
STE

FRIRRMQIEIER, STELETE O(nlogn) TRMIRETILA O(1) &if

EHEAT: f[i, 5] = maz(fli,j— 1), fli+ 27,5 — 1))

1 #include<iostream>
2 #include<cstdio>
3 #include<cmath>
4 #include<algorithm>
5
6 using namespace std;
7
8 const int N = le6 + 10;
9
10 int n, m, t;
11 int f[N][21];
12 int a[N];
13
14 inline void read(int& x) {
15 X = 0; int f = 1; char c = getchar();
16 while (l!isdigit(c)) { if (c == '-')f = -1; c = getchar(); }
17 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = getchar(); }
18}
19
20 void ST _init() {

21 for (int i = 1; i <= n; ++i) f[i][e] = a[il;
22 int t = log(n) / log(2) + 1;


af://n92

23 for (int j = 1; j < t; ++3)

24 for (int i = 1; i <= n - (1 << j) + 1; ++i)
25 FLLI[3] = max(FLi1[3 - 1], F[i + (1 << (F - 1))1[F - 11);
26}
27
28 int query(int 1, int r) {
29 int k = log(r - 1 + 1) / log(2);
30 return max(f[1][k], f[r - (1 << k) + 1][k]);
31}
32
33 int main() {
34 read(n), read(m);
35 for (int 1 = 1; i <= n; ++i) scanf("%d", &a[i]);
36
37 ST_init();
38
39 while (m--) {
40 int 1, r;
41 read(1l), read(r);
42 printf("%d\n", query(l, r));
43 }
44 | 3
XESH

B RENXEIGH

1 #include<iostream>

2 #include<algorithm>

3 #include<vector>

4

5 using namespace std;

6

7/ vector<pair<int, int>> segs;

8

9  void merge(vector<pair<int, int>>& segs) {
10 vector<pair<int, int>> res;
11 sort(segs.begin(), segs.end());
12 int start = -2e9, end = -2e9;
13 for (int i = ©; i < segs.size(); i++) {
14 if (end < segs[i].first) {
15 if (start != -2e9) res.push_back({ start,end });
16 start = segs[i].first, end = segs[i].second;
17 }
18 else end = max(end, segs[i].second);
19 }
20 if (start != -2e9) res.push_back({ start,end });
21 segs = res;
22}
23
24 int main() {
25 int n;
26 cin >> n;
27 for (int i = @; i < n; i++) {
28 int 1, r;
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29

cin >> 1 >> r;

30 segs.push_back({ 1,r });
31 }
32 merge(segs);
33 cout << segs.size() << endl; // BFEHIXELL
34 return 0;
35}
BERASH

B RENEHAR"NEX R LR, NMAZIREREREEIER
SEERIEEZE: O(nlogn)

HEEERAEFHF
1 // HNOI BLfmT
2/ BE: M7, nNEE
3 // opl: EB—EENHT LT A5 —TEE
4 // op2: HIEHELRIENEER L
5 /) FrAaik: BYERTAEHG, A— I RERERAERS, IPREH BT
6 // BRrEH: t2EPNEHIETRZNES
7 #include<iostream>
8 #include<cstdio>
9  #include<algorithm>
10  #include<cstring>
11
12 using namespace std;
13
14 const int N = 100010, M = 1000010;
15
16 int n, m;
17 int h[M], to[N], ne[N], tot;
18 int color[N], sz[M], p[M];
19 int ans;
20
21 inline void add(int u, int v) {
22 to[tot] = v, ne[tot] = h[u], h[u] = tot++;
23 sz[u]++;
24 |}
25
26 void merge(int& x, int& y) {
27 if (x == y) return;
28 if (sz[x] > sz[y]) swap(x, y);
29 for (int i = h[x]; ~i; i = ne[i]) {
30 int j = to[i];
31 ans -= (color[j - 1] == y) + (color[j + 1] == y);
32 }
33 for (int i = h[x]; ~i; i = ne[i]) {
34 int j = to[i];
35 color[j] = y;
36 if (ne[i] == -1) {
37 ne[i] = h[yl, hly] = h[x];
38 break;
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39 }

40 }

41 h[x] = -1;

42 sz[y] += sz[x], sz[x] = ©;

43 |y

44

45 int main() {

46 scanf("%d%d", &n, &m);

47 memset(h, -1, sizeof h);

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

49 scanf("%d", &color[i]);

50 if (color[i] != color[i - 1]) ans++;

51 add(color[i], i);

52 }

53

54 for (int i = @; i < M; ++i) p[i] = i;

55

56 while (m--) {

57 int op;

58 scanf("%d", &op);

59 if (op == 2) printf("%d\n", ans);

60 else {

61 int x, y;

62 scanf("%d%d", &x, &y);

63 merge(p[x], plyl);

64 }

65 }

66 return 9;

67  }

dsu on tree(f_EFHELE)

1 // CF60OE Lomsat gelral
2 // BERE n ANTERERAIN
3 // BINTRESEA 1~n, B 1 STRANIRTR
4/ BT RLEEIAEREMAE, S i MRLERBRES c[i]
5 // MREUTA v AETRIFHG, SEEHTRENHIUAEEEIRE ¢ NHILAEL, BBAFKAIIR

B ¢ PizFRNEERE. —SrRNEERE TR E—/.

/] LATR v ARTREIFRETR v UREIARETRIBREHEETR v NEEE T RHLEER
/] FBITR v, BRRELIZT /AR R FRRIRrE T EHB 2

/] BEREF: EIFEHERILF

#include<iostream>

© 0 N O

10  #include<cstdio>

11  #include<algorithm>
12 #include<cstring>

13

14 using namespace std;
15 typedef long long 11;

16

17  const int N = 100010, M = N << 1;
18

19 | int n;

20 int h[N], to[M], ne[M], tot;
21 int color[N], cnt[N], sz[N], son[N];
22 11 ans[N], sum;



23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80

int mx;

inline void add(int u, int v) {
to[tot] = v, ne[tot] = h[u], h[u] = tot++;

int dfs_son(int u, int father) {
sz[u] = 1;
for (int i = h[u]; ~i; i = ne[i]) {
int j = to[i];
if (j == father) continue;
sz[u] += dfs_son(j, u);
if (sz[j] > sz[son[u]]) son[u] = j;
}

return sz[u];

void update(int u, int father, int sign, int pson) {
int ¢ = color[u];
cnt[c] += sign;

if (cnt[c] > mx) mx = cnt[c], sum = c;
else if (cnt[c] == mx) sum += c;
for (int i = h[u]; ~i; i = ne[i]) {
int j = to[i];
if (j == father || j == pson) continue;
update(j, u, sign, pson);
¥
}
void dfs(int u, int father, int op) {
for (int i = h[u]; ~i; i = ne[i]) {
int j = to[i];
if (j == father || j == son[u]) continue;

dfs(j, u, 0);

if (son[u]) dfs(son[u], u, 1);
update(u, father, 1, son[u]);

ans[u] = sum;

if (!op) update(u, father, -1, ©), sum = mx = 0;

int main() {
memset(h, -1, sizeof h);
scanf("%d", &n);
for (int 1 = 1; i <= n; ++1i) scanf("%d", &color[i]);
for (int i =0; i <n - 1; ++1) {
int a, b;
scanf("%d%d", &a, &b);
add(a, b), add(b, a);

dfs_son(1, -1);
dfs(1, -1, 1);



81 for (int i = 1; i <= n; ++i) printf("%11d ", ans[i]);

82 return 9;
83 3
84

RINERTE

TR = 1,5 =2
2 BT EEAEEMAYTE, R b; 7 b; IMEREEESR
(1) SNSRI T n DERIEDRES, WA S AN—FFRIEMe, 2 B BRENS/NER
QURI+ kS j+ kORI ESE:
E5SS[i+k >SSj+k, Ci=it+k+1, B i=5, BSi=i+1
BSS[i+k <SSj+k, €j=4k+1, Bt i=45, BSj=5+1

3Fi>n, B ARNKRER &j>n, Bl imFER BUEEFE S

1 /7 BERNMKEEEH~MIRAIE
2 // BIXPEREERRAR—H
3 #include<iostream>
4 #include<cstdio>
5 #include<algorithm>
6  #include<cstring>
7
8 using namespace std;
9
10  const int N = 2000010;
11
12 | int n;
13 char a[N], b[N];
14
15 int get_min(char s[]) {
16 inti=o0, j=1;
17 while (i < n & j < n) {
18 int k = 9;
19 while (k < n & s[i + k] == s[j + k]) k++;
20 if (k == n) break;
21 if (s[i + k] > s[j + k]) 1 += k + 1;
22 else j += k + 1;
23 if (i == j) j++;
24 }
25 int k = min(i, j);
26 s[k + n] = 0;
27 return k;
28 |}
29
30 int main() {
31 scanf("%s%s", a, b);
32 n = strlen(a);
33 memcpy(a + n, a, n);
34 memcpy(b + n, b, n);

w
(9
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36
37
38
39
40
41
42
43

2

iy

int x = get_min(a), y = get_min(b);
if (strcmp(a + x, b + y)) puts("No");
else {

puts("Yes");

puts(a + x); //HIHFHEFR/NER
¥

return 0;
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#include<iostream>

using namespace std;

const int N = 1000160;

int ne[N], to[N], head, tot;
void init() { head = -1; }
void add_to_head(int x) {

to[tot] = x, ne[tot] = head, head = tot++;
¥

void add(int k, int x) {
to[tot] = x, ne[tot] = ne[k], ne[k] = tot++;
¥

, BEfEEH
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19  void del(int k) {

20 ne[k] = ne[ne[k]];
21 | 3
22
23 int main() {
24 int m;
25 cin >> m;
26 init();
27 for (int i = 0; i < m; i++) {
28 char g;
29 cin >> g;
30 if (g == 'H') {
31 int x;
32 cin >> x;
33 add_to_head(x);
34 }
35 else if (g == 'D') {
36 int k;
37 cin >> k;
38 if ('k) head = ne[head];
39 else del(k - 1);
40 }
41 else if (g == 'I'") {
42 int k, x;
43 cin >> k >> x;
44 add(k - 1, x);
45 }
46 }
47 for (int i = head; i != -1; i = ne[i]) cout << to[i] << " ";
48 return 0;
49 | 3
Wik

XGRS IFLA TR
1 ERAEMBN—1E
2 ERAMEAN—TE
34958 k NENREER
41E5 k MENRIERIEMEAN—TEL
5758 k MEAREBIAMRA— 4L

#include <iostream>
using namespace std;
const int N = 100010;

int m;
int e[N], 1[N], r[N], idx;

O 00 N O U1 A W N B


af://n141

10
11
12
13
14
15
16
17
18
19
20
21
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24
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26
27
28
29
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31
32
33
34
35
36
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41
42
43
44
45
46
47
48
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50
51
52
53
54
55
56
57
58
59
60
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62

void insert(int a, int x)

{

e[idx] X;
1[idx] = a, r[idx] = r[a];
1[r[a]] = idx, r[a] = idx++;

void remove(int a)

{

1[r[a]]
r{1[a]]

1[a];
rlal;

int main()

cin >> m;
rfe] =1, 1[1] = e;
idx = 2;
while (m--)
{
string op;
cin >> op;
int k, x;
if (op == "L")
{
cin >> x;
insert (0, x);
}
else if (op == "R")
{
cin >> x;
insert(1[1], x);
}
else if (op == "D")
{
cin >> k;
remove(k + 1);
}
else if (op == "IL")
{
cin >> k >> x;
insert(1l[k + 1], x);
}
else
{
cin >> k >> x;
insert(k + 1, x);

}

for (int i = r[0]; i !'=1; i = r[i]) cout << e[i]

return 0;

<<
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1 #include<iostream>
2
3 using namespace std;
4
5 const int N = 100010;
6
7 int stack[N], top;
8
9  int main() {
10 int m;
11 cin >> m;
12 while (m--) {
13 string g;
14 cin >> g;
15 if (g == "push") {
16 int x;
17 cin >> x;
18 stack[++top] = x;
19 }
20 else if (g == "pop") --top;
21 else if (g == "empty") cout << (top ? "NO" : "YES") << endl;
22 else if (g == "query") cout << stack[top] << endl;
23 }
24 return 0;
25}
PAZI

#include<iostream>

using namespace std;

1

2

3

4

5 const int N = 100010;
6

7 int g[N], head, tail = -1;
8

9

int main() {

10 int m;

11 cin >> m;

12 while (m--) {

13 string g;

14 cin >> g;

15 if (g == "push") {
16 int x;

17 cin >> x;

18 gq[++tail] = x;
19 }

20 else if (g == "pop") ++head;

21 else if (g == "empty") cout << (head <= tail ? "NO" : "VYES") << endl;
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22 else if (g == "query") cout << g[head] << endl;

23 }
24 return 0;
25}

iRtk

I R IX AR SR M SR e P I M B

1 /) BE—MKER N NEEEZ, BHES M DAE— e/, MRAFENELE -1
2 #include<iostream>
3
4 using namespace std;
5
6  const int N = 100010;
7
8 int stack[N], top;
9
10 int main() {
11 int n, x;
12 cin >> n;
13 while (n--) {
14 cin >> x;
15 while (top && stack[top] »>= x) --top;
16 if (ltop) cout << -1 << " ";
17 else cout << stack[top] << " ";
18 stack[++top] = x;
19 }
20 return 0;
21}
EFBASIGBEEO)

HESIMEN T &AE M &IME
FERAFIROMEBSRAER— N RYEBAS Y, IEXIFIPROBEET 18R, BRAN LR RE

1 #include<iostream>
2
3 using namespace std;
4
5 const int N = 1000010;
6
7 int q[N], a[N], head, tail = -1;
8
9 bool not_empty() {
10 if (head <= tail) return true;
11 else return false;
12 | 3
13
14 int main() {
15 int n, k; // kKABOKRN
16 cin >> n >> k;
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17 for (int i

0; i < n; i++) cin >> a[i];

18 /] &IME
19 for (int i = @; i < n; i++) {
20 if (head <= tail & i - k + 1 > q[head]) head++;
21 while (head <= tail && a[q[tail]] »>= a[i]) tail--;
22 q[++tail] = i;
23 if (i - k + 1 >= 0) cout << a[q[head]] << " ";
24 }
25 cout << endl;
26 // &XE
27 head = 0, tail = -1;
28 for (int i = @; i < n; i++) {
29 if (head <= tail & i - k + 1 > g[head]) head++;
30 while (head <= tail && a[q[tail]] <= a[i]) tail--;
31 q[++tail] = i;
32 if (i - k + 1 >= 0) cout << a[q[head]] << " ";
33 }
34 return 0;
35 | 3
HESE

—MSFEG A SERNEIESN
BEERAFESEREFEEE
HEERZES: AERNRMRCERE ENS M OREBERIMRE, XA LU REEIRIRE

1  #include<iostream>
2 #include<cstring>
3
4 using namespace std;
5
6  const int N = 100010;
7
8 int fa[N];
9
10 int find(int x) {
11 return fa[x] == x ? fa[x] : fa[x] = find(fa[x]);
12}
13
14 int main() {
15 int n, m;
16 cin >> n >> m;
17 for (int i = 1; i <= n; i++) fa[i] = i; // ¥IAK, FEER—ES
18 while (m--) {
19 string a;
20 int b, c;
21 cin >> a >> b >> ¢;
22 if (a == "M") fa[find(b)] = fa[find(c)];
23 else {
24 if (find(b) == find(c)) cout << "Yes" << endl;
25 else cout << "No" << endl;
26 }
27 }

28 return 0;
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29 |}

HE

ZEIREI S —TRE:
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3. MBR=RISE S THIRE
4. MIBREE k MENRTEL
SAEKEE k NMEARIE, KHZA =

1  #include<iostream>
2 #include<algorithm>
3
4 using namespace std;
5
6  const int N = 100010;
7
8 int heap[N], cnt, fheap[N], heapf[N];
9
10  void heap_swap(int a, int b) {
11 swap(fheap[heapf[a]], fheap[heapf[b]]);
12 swap(heapf[a], heapf[b]);
13 swap(heap[a], heap[b]);
14 3
15
16 void down(int u) {
17 int t = u;
18 if (u * 2 <= cnt & heap[u * 2] < heap[t]) t = u * 2;
19 if (u * 2 + 1 <= cnt & heap[u * 2 + 1] < heap[t]) t = u * 2 + 1;
20 if (u 1= t) {
21 heap_swap(u, t);
22 down(t);
23 }
24 |}
25
26 void up(int u) {
27 while (u / 2 && heap[u] < heap[u / 2]) {
28 heap_swap(u, u / 2);
29 u >>=1;
30 }
31}
32
33 int main() {
34 int n, m =0, x, k;
35 cin >> n;
36 while (n--) {
37 string g;
38 cin >> g;
39 if (g == "I") {


af://n175

40 cin >> x;

41 cnt++, m++;
42 fheap[m] = cnt, heapf[cnt] = m;
43 heap[cnt] = x;
44 up(cnt);
45 }
46 else if (g == "PM") cout << heap[1l] << endl;
47 else if (g == "DM") {
48 heap_swap(1, cnt--);
49 down(1);
50 }
51 else if (g == "D") {
52 cin >> k;
53 k = fheap[k];
54 heap_swap(k, cnt--);
55 up(k);
56 down (k) ;
57 }
58 else if (g == "C") {
59 cin >> k >> x;
60 k = fheap[k];
61 heap[k] = x;
62 up(k);
63 down (k) ;
64 }
65 }
66 return 9;
67 3}
RHE
HHP—ES, IF—TEE:
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EAVE; LIPS
1 #include<iostream>
2 #include<cstring>
3
4 using namespace std;
5
6  const int N = 100003; // —MR{FFAREL
7
8 int to[N], ne[N], head[N], tot;
9
10 void insert(int x) {
11 int k = (x % N + N) % N;
12 to[tot] = x, ne[tot] = head[k], head[k] = tot++;
13| 3
14
15  bool find(int x) {

=
(o)}

int k = (x % N+ N) % N;
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17 for (int i = head[k]; i != -1; i = ne[i]) {

18 if (to[i] == x) return true;
19 }
20 return false;
21}
22
23 int main() {
24 memset(head, -1, sizeof head);
25 int n, x;
26 cin >> n;
27 while (n--) {
28 string g;
29 cin >> g;
30 if (g = "I") {
31 cin >> x;
32 insert(x);
33 }
34 else {
35 cin >> x;
36 if (find(x)) cout << "Yes" << endl;
37 else cout << "No" << endl;
38 }
39 }
40 return 0;
41 3}
FRESULEHETS)
1  #include<iostream>
2 #include<cstring>
3
4 using namespace std;
5
6  const int N = 200003, null = Ox3f3f3f3f;
7
8 int h[N];
9
10  int find(int x) {
11 int t = (x % N + N) % N;
12 while (h[t] != null && h[t] != x) {
13 t4+;
14 if (t == N) t - 0;
15 }
16 return t;
17 3}
18
19  int main() {
20 memset(h, 0x3f, sizeof h);
21 int n, x;
22 cin >> n;
23 while (n--) {
24 string g;
25 cin >> g >> x;
26 if (g == "I") h[find(x)] = x;
27 else {



if (h[find(x)] == null) cout << "No" << endl;
else cout << "Yes" << endl;
}
}

return 0;
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// X[BMEM+XB)KAN
#include<iostream>
#include<cstdio>

using namespace std;

const int N = 100010;

int n, m;
int a[N];
long long tri[N], tr2[N];

int lowbit(int x) {
return x & -Xx;

}

void add(long long tr[], int x, long long c) {
for (; X <= n; x += lowbit(x)) tr[x] += c;

}

long long sum(long long tr[], int x) {
long long res = 0;
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23 for (; x; x -= lowbit(x)) res += tr[x];

24 return res;
25 | 3
26
27  long long ask(int x) {
28 return sum(trl, x) * (x + 1) - sum(tr2, x);
29}
30
31 int main() {
32 scanf("%d%d", &n, &m);
33 for (int i = 1; i <= n; i++) scanf("%d", &a[i]);
34 for (int i = 1; i <= n; i++) {
35 int b = a[i] - a[i - 1];
36 add(tril, i, b);
37 add(tr2, i, (long long)b * i);
38 }
39 while (m--) {
40 char op[2];
41 int 1, r, d;
42 scanf("%s%d%d", op, &1, &r);
43 if (*op == 'C") {
44 scanf("%d", &d);
45 add(trl, 1, d), add(tr2, 1, 1 * d);
46 add(trl, r + 1, -d), add(tr2, r + 1, (r + 1) * -d);
47 }
48 else {
49 printf("%11d\n", ask(r) - ask(l - 1));
50 }
51 }
52}
ZEam

BEIIDHREZER, B—RE—MTR, ZRNEH 4N K9=/8
BE—NG, BRI AR E:

1. XEEif

2. Xjag

3. BB
1 /7 Kags+Xiaskil
2 #include<iostream>
3 #include<cstdio>
4 #include<algorithm>
5 #include<cstring>
6
7 using namespace std;
8
9  const int N = 100010;
10
11 int n, m;
12 int w[N];
13
14 struct SegTree {
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

int 1, r;
long long sum, add;
}tr[N << 27;

inline void read(int& x) {
X = 0; int f = 1; char c = getchar();
while (!isdigit(c)) { if (c == '-')f = -1; c = getchar(); }

while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = getchar(); }

X *= £

void pushdown(int u) { // fi#Ric

SegTree& root = tr[u], & left = tr[u << 1], & right = trfu << 1 | 1];

if (root.add) {
left.add += root.add, left.sum += (long long)(left.r - left.l +
root.add;
right.add += root.add, right.sum += (long long)(right.r - right
root.add;
root.add = 9;

void pushup(int u) { // BLEFHER
tr[u].sum = trfu << 1].sum + trfu << 1 | 1].sum;

void build(int u, int 1, int r) {
if (1 ==r) trfu] = { 1,r,w[rl,o };
else {
trfu] = { 1,r };
int mid = (1 + r) >> 1;
build(u << 1, 1, mid), build(u << 1 | 1, mid + 1, r);
pushup(u);

void modify(int u, int 1, int r, int d) {
if (tr[u].l >= 1 && tr[u].r <=r) {
tr[u].sum += (long long)(tr[u].r - tr[u].l + 1) * d;
tr[u].add += d;

}
else {
pushdown(u);
int mid = (tr[u].l + tr[u]l.r) >> 1;
if (1 <= mid) modify(u << 1, 1, r, d);
if (r > mid) modify(u << 1 | 1, 1, r, d);
pushup(u);
}

long long query(int u, int 1, int r) {
if (trfu].l >= 1 && tr[u].r <= r) return tr[u].sum;
pushdown(u); // SEETEHER
int mid = (tr[u].1l + trfu]l.r) >> 1;
long long sum = 0;
if (1 <= mid) sum = query(u << 1, 1, r);
if (r > mid) sum += query(u << 1 | 1, 1, r);
return sum;

1) *

A+ 1) *



71| 3

72
73 int main() {
74 read(n), read(m);
75 for (int i = 1; i <= n; i++) read(w[i]);
76 build(1, 1, n);
77 char op[2];
78 int 1, r, d;
79 while (m--) {
80 scanf("%s", op);
81 read(l), read(r);
82 if (*op == 'C") {
83 read(d);
84 modify(1, 1, r, d);
85 }
86 else {
87 printf("%11d\n", query(1, 1, r));
88 }
89 }
90 return 9;
91 |}
SR EUREE

EOAHFAN: FTERAZTLIER, BRRBENRATLUEN
STEAFAN: FERAELIEIIMIER

BIES/R 4545 0 (ESE10))

1 /7 EBA[L]I~A[r]PRISE k /L
2 #include<iostream>
3 #include<cstdio>
4 #include<algorithm>
5 #include<vector>
6
7/ using namespace std;
8 const int N = 100010;
9
10 int n, m;
11  int a[N];
12 int root[N], tot;
13 vector<int> nums;
14
15  struct SegTree {
16 int 1, r;
17 int cnt;
18  }tr[N * 4 + N * 17];
19
20 int find(int x) { // B{F=%H
21 return lower_bound(nums.begin(), nums.end(), x) - nums.begin();
22 3
23
24 int build(int 1, int r) {
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76

int

int

int

int p = ++tot;

if (1 == r) return p;

int mid = (1 + r) >> 1;

tr[p].1 = build(1l, mid), tr[p].r = build(mid + 1, r);
return p;

insert(int p, int 1, int r, int x) {
int q = ++tot;
trlq] = trlpl;
if (1 ==r) {
tr[q].cnt++;
return q;
}
int mid = (1 + r) >> 1;
if (x <= mid) tr[q].1 = insert(tr[p].1l, 1, mid, x);
else tr[q].r = insert(tr[p].r, mid + 1, r, x);
tr[q]l.cnt = tr[tr[q].1].cnt + tr[tr[q].r].cnt;
return q;

query(int g, int p, int 1, int r, int k) {

if (1 == r) return r;

int cnt = tr[tr[q].1].cnt - tr[tr[p].1l].cnt;

int mid = (1 + r) >> 1;

if (k <= cnt) return query(tr[q].l, tr[p].1l, 1, mid, k);
else return query(tr[q].r, tr[p]l.r, mid + 1, r, k - cnt);

main() {

scanf("%d%d", &n, &m);

for (int 1 = 1; i <= n; ++i) {
scanf("%d", &a[i]);
nums.push_back(a[i]);

sort(nums.begin(), nums.end());
nums.erase(unique(nums.begin(), nums.end()), nums.end());

root[0] = build(®, nums.size() - 1);

for (int i = 1; i <= n; ++i)
root[i] = insert(root[i - 1], ©, nums.size() - 1, find(a[i]));

while (m--) {
int 1, r, k;
scanf("%d%d%d", &1, &r, &k);

printf("%d\n", nums[query(root[r], root[l - 1], ©, nums.size() - 1,

}

return 0;

K)1);
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#include<iostream>
#include<cstdio>
#include<algorithm>
#include<cstdlib>

using namespace std;

1
2
3
4
5
6
7
8

const int N = 100010, INF = 1e8;
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42
43
44
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46
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66

int n;
int root, idx;

struct Node {
int 1, r; //EGFPRESEFN TR
int key, val; //TIRKHERD, INE
int cnt, size; //BIAREL, FHIAN
FtrN];

inline void read(int& x) {
X = 0; int f = 1; char c = getchar();

while (!isdigit(c)) { if (¢ == '-')f = -1; c = getchar(); }
while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = getchar(); }
X *= f;

int get_node(int key) {
tr[++idx].key = key;
tr[idx].val = rand();
tr[idx].cnt = tr[idx].size = 1;
return idx;

void pushup(int p) {
tr[p].size = tr[tr[p].1].size + tr[tr[p].r].size + tr[p].cnt;

void zig(int& p) { //AlE
int q = tr[p].1;
tr[pl.1 = tr[q].r;
tr[q].r = p;
P =4q;
pushup(tr[p].r), pushup(p);

void zag(int& p) { //%hE
int q = tr[p].r;
tr[p].r = tr[q].1;
trlq].1 = p;
P =24a;
pushup(tr[p].1), pushup(p);

void build() {
get_node(-INF), get_node(INF);
root = 1, tr[l1].r = 2;
pushup(root);
if (tr[1].val < tr[2].val) zag(root);

void insert(int& p, int key) {
if (!p) p = get_node(key);
else if (tr[p].key == key) tr[p].cnt++;
else if (tr[p].key > key) {
insert(tr[p].1l, key);
if (tr[tr[p].1].val > tr[p].val) zig(p);
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else {

insert(tr[p].r, key);

if (tr[tr[p].r]l.val > tr[p].val) zag(p);
}
pushup(p);

void del(int& p, int key) {
if (!p) return;
if (tr[p].key == key) {
if (tr[p].cnt > 1) tr[p].cnt--;
else if (tr[p].1 || tr[pl.r) { //EFHEEFH
if (!te[p].r || tr[tr[p].1].val > tr[tr[p].r].val) {

zig(p);
del(tr[p].r, key);

¥
else {
zag(p);
del(tr[p].1, key);
}
}
else p = 0;

¥
else if (tr[p].key > key) del(tr[p].l, key);

else del(tr[p].r, key);
pushup(p);

int get_rank_by key(int p, int key) { //BidZyEHHESE
if (!p) return 0;
if (tr[p].key == key) return tr[tr[p].l].size + 1;
if (tr[p].key > key) return get_rank_by_key(tr[p].1l, key);
return tr[tr[p].1].size + tr[p].cnt + get_rank_by key(tr[p].r, key);

int get_key by rank(int p, int rank) { //IBISZUEHHEZ

if (!p) return INF;

if (tr[tr[p].1].size >= rank) return get_key by rank(tr[p].l, rank); //7E/if3,
i pasvakpg

if (tr[tr[p].1l].size + tr[p].cnt >= rank) return tr[p].key;

return get_key_by_rank(tr[p].r, rank - tr[tr[p].1l].size - tr[p].cnt);

int get_prev(int p, int key) { //HHE™&/N\TFkeyl IR KE
if (!p) return -INF;
if (tr[p].key >= key) return get_prev(tr[p].l, key);
return max(tr[p].key, get_prev(tr[p].r, key));

int get_next(int p, int key) { //FKEN=EKTFkeyHIE/IME
if (!p) return INF;
if (tr[p].key <= key) return get_next(tr[p].r, key); //7E8,HE|GINE
return min(tr[p].key, get_next(tr[p].l, key));

int main() {
build();
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splay

splay@— M RN, CEEAEENT

else if (opt == 3) printf("%d\n", get_rank_by key(root, x) - 1); //EAZT

else if (opt == 4) printf("%d\n", get_key by rank(root, x + 1)); //IEHEL

read(n);
while (n--) {
int opt, x;
read(opt), read(x);
if (opt == 1) insert(root, x);
else if (opt == 2) del(root, x);
—ERFHITR
else if (opt == 5) printf("%d\n", get_prev(root, x));
else printf("%d\n", get_next(root, x));
}
return 0;
}

, REFTEFH Yy, BEH .
splay: §H R ¢ I ETR b TH
splayligdsFEEDRITIE, W

. B

rot(y)

o SR

O N O U AW N

rot(x)

/] BBEFFT
#include<iostream>
#include<cstdio>
#include<cstring>
#include<algorithm>

using namespace std;

RIEEEIRT R, EERRE — IR RMAIMER

Iig#(rotate): RIRFBEIEAIT RN ¢, ERXTRA Yy, yHNRXTRA 2z, LUEIERR, MHFRZEEDN
ahE. MR yHEFHR z, y 2 2096FW, BAR NG FNEM  , Wz HIRTRE 2, yi
BFWA c NEFH, Lz DEFRERT Ry, RRIEc NEFRNEN Yy, Wy IRTRE 2

rot(x)

rot(x)
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const int N = 1000160;
int n, m;
int root, idx;

struct Tree {
int s[2], p, Vv;
int size, flag;
void init(int _v, int _p) {
vV.=_V,p=_pP;
size = 1;
}
Jtr[N];

void pushup(int u) {
tr[u].size = tr[tr[u].s[@]].size + tr[tr[u].s[1]].size + 1;

void pushdown(int u) {
if (tr[u].flag) { //FHERIR
swap(tr[u].s[@], tr[u].s[1]);
tr[tr[u].s[0]].flag "= 1;
tr[trfu].s[1]].flag "= 1;
trfu].flag = 0;

void rotate(int x) {
int y = tr[x].p, z = tr[y].p;
int k = tr[y].s[1] == x;
tr[z].s[tr[z].s[1] == y] = x, tr[x].p = z;
trly].s[k] = tr[x].s[k ~ 1], tr[tr[x].s[k ~ 1]].p = y;
tr[x].s[k ~ 1] =y, trlyl.p = Xx;
pushup(y), pushup(x);

void splay(int x, int k) { //#ExEEZ|k4b
while (tr[x].p !'= k) {
int y = tr[x].p, z = tr[y]l.p;
if (z !'= k)
if ((tr[y].s[1] == x) ~ (tr[z].s[1] == y)) rotate(x);
else rotate(y);
rotate(x);

}
if ('k) root = x;

int get_rank(int k) {
int u = root;
while (1) {
pushdown(u);
if (tr[tr[u].s[@]].size >= k) u = tr[u].s[0];
else if (tr[tr[u].s[@]].size + 1 == k) return u;
else k -= tr[tr[u].s[@]].size + 1, u = tr[u].s[1];
}

return -1;

void out(int u) {



67 pushdown(u);

68 if (tr[u].s[@]) out(tr[u].s[@]);
69 if (tr[u].v >= 1 & tr[u].v <= n) printf("%d ", tr[u].v);
70 if (tr[u].s[1]) out(tr[u].s[1]);
71 3}
72
73 void insert(int v) {
74 int u = root, p = 0;
75 while (u) p = u, u = tr[u].s[v > tr[u].v];
76 u = ++idx;
77 if (p) tr[p].s[v > tr[p]l.v] = u;
78 trfu].init(v, p);
79 splay(u, 0);
80 3
81
82 int main() {
83 scanf("%d%d", &n, &m);
84 for (int i = 0; i <= n + 1; i++) insert(i);
85 while (m--) {
86 int 1, r;
87 scanf("%d%d", &1, &r);
88 1 = get_rank(l), r = get_rank(r + 2);
89 splay(l, @), splay(r, 1);
90 tr[tr[r].s[0]].flag ~= 1;
91 }
92 out(root);
93 return 9;
94 | }
mER

WENZE—FEE, BRNMEE, L3 EERLINIIRET ARSIt , (EaTLAR—F
WRAES4ER—8D, BRI SRR S —Hor, FTLIEEERNER, —Egr—iott
R, WP RER N, AREFEEHR

LERNET
1. EEH o FXIE ([, 7] WATHES
2.EAXIE [, r] IHER kAYE.
3.4 pos MERIEUES = .
A4 ENEEL « XA (1, 7] RRIRIIEEIKENX /NT =, BEEKAIED.
5. F 108 « FEXE [I, r] RRERERENAXT ¢, BR/HIED.

#include<iostream>
#include<cstdio>

using namespace std;

const int N = 1500010, INF = Ox3f3f3f3f;

o N O U1 A W IN R

int n, m;
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int L[N], R[N], T[N], idx;
int w[N];

struct Tree {
int s[2], p, V;
int size;
void init(int _v, int _p) {
v.=_V, p=_p;
size = 1;
}
ytrN];

void pushup(int x) {
tr[x].size = tr[tr[x].s[0]].size + tr[tr[x].s[1]].size + 1;

void rotate(int x) {
int y = tr[x].p, z = tr[y]l.p;
int k = trly].s[1] == x;
tr[z].s[tr[z].s[1] == y] = x, tr[x].p = z;
trly].s[k] = tr[x].s[k ~ 1], tr[tr[x].s[k ~ 1]].p = vy;
tr[x].s[k ~ 1] =y, trlyl.p = X;
pushup(y), pushup(x);

void splay(int& root, int x, int k) {
while (tr[x].p != k) {
int y = tr[x].p, z = tr[y].p;
if (z !'= k)
if ((tr[y].s[1] == x) ~ (tr[z].s[1] == y)) rotate(x);
else rotate(y);
rotate(x);

}
if ('k) root = x;

void insert(int& root, int v) {
int u = root, p = 0;
while (u) p = u, u = trfu].s[v > tr[u].v];
u = ++idx;
if (p) tr[p]l.s[v > tr[p].v] = u;
tr[u].init(v, p);
splay(root, u, 90);

int get_k(int root, int v) {
int u = root, res = 0;
while (u) {
if (trfu].v < v) res += tr[tr[u].s[@]].size + 1, u = tr[u].s[1];
else u = tr[u].s[@9];
}

return res;

void update(int& root, int x, int y) {
int u = root;
while (u) {
if (trfu].v == x) break;
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if (trfu].v < x) u = tr[u].s[1];

else u = tr[u].s[@9];
}
splay(root, u, 9);

int 1 = tr[u].s[@], r = tr[u].s[1];
while (tr[1].s[1]) 1 = tr[1].s[1];
while (tr[r].s[0]) r = tr[r].s[@];
splay(root, 1, @), splay(root, r, 1);

tr[r].s[0] = 0,
pushup(r), pushup(l);
insert(root, y);

void build(int u, int 1, int r) {

int

L[u] = 1, R[u] = r;

insert(T[u], -INF), insert(T[u], INF);
for (int i = 1; i <= r; ++i) insert(T[u], w[i]);

if (1 == r) return;
int mid = (1 + r) >> 1;

build(u << 1, 1, mid), build(u << 1 | 1, mid + 1, r);

query(int u, int 1, int r, int x) {

if (L[u] >= 1 && R[u] <= r) return get_k(T[u], x) - 1;
int mid = (L[u] + R[u]) >> 1, res = 0;

if (1 <= mid) res += query(u << 1, 1, r, x);

if (r > mid) res += query(u << 1 | 1, 1, r, x);

return res;

void modify(int u, int p, int x) {

int

int

int

update(T[u], w[p], x);
if (L[u] == R[u]) return;

int mid = (L[u] + R[u]) >> 1;
if (p <= mid) modify(u << 1, p, X);

else modify(u << 1 | 1, p,

get_pre(int root, int v) {

int u = root, res = -INF;
while (u) {
if (trf[u].v < v) res
else u = tr[u].s[0];
}

return res;

get_suc(int root, int v)
int u = root, res = INF;
while (u) {
if (trfu].v > v) res
else u = tr[u].s[1];
}

return res;

X);

max(res, trfu].v), u = tr[u].s[1];

min(res, trfu].v), u = tr[u].s[@];

query_pre(int u, int 1, int r, int x) {
if (L[u] >= 1 & R[u] <= r) return get_pre(T[u], X);
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int

int

int mid = (L[u] + R[u]) >> 1, res = -INF;

if (1 <= mid) res = max(res, query pre(u << 1, 1, r,
if (r > mid) res = max(res, query pre(u << 1 | 1, 1,
return res;

query_suc(int u, int 1, int r, int x) {
if (L[u] >= 1 && R[u] <= r) return get_suc(T[u], x);
int mid = (L[u] + R[u]) >> 1, res = INF;
if (1 <= mid) res = min(res, query_suc(u << 1, 1, r,
if (r > mid) res = min(res, query_suc(u << 1 | 1, 1,

return res;

main() {

scanf("%d%d", &n, &m);

for (int i = 1; i <= n; ++i) scanf("%d", &w[i]);
build(1, 1, n);

while (m--) {
int op, 1, r, x;
scanf("%d", &op);
if (op == 1) {
scanf("%d%d%d", &1, &r, &x);
printf("%d\n", query(1, 1, r, x) + 1);
}
else if (op == 2) {
int a, b;
scanf("%d%d%d", &a, &b, &x);
int 1 = 9, r = 1e8;
while (1 < r) {
int mid = (1 + r + 1) >> 1;

x))s

r, X));

X));

r, X));

if (query(1, a, b, mid) + 1 <= x) 1 = mid;

else r = mid - 1;

}
printf("%d\n", r);

}

else if (op == 3) {
scanf("%d%d", &L, &x);
modify(1, 1, x);
w[l] = x;

¥

else if (op == 4) {
scanf("%d%d%d", &1, &r, &x);
printf("%d\n", query_pre(1, 1, r, x));

}
else {
scanf("%d%d%d", &1, &r, &x);
printf("%d\n", query_suc(l, 1, r, x));
¥
}
return 0;

LERINELERTY
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SNRRE 1 a b c B, FESR a MUBEESE b MIE, BMEINA—E
SIRE 2 a b c KR, FTHEINE a MIERIE bMIE, 5 c KBEESD.

1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<vector>
5
6 using namespace std;
7
8 const int N = 50010, P = N * 17 * 17, M = N << 2;
9
10 int n, m;
11 struct Tree {
12 int 1, r, sum, add;
13 }tr[Pl;
14 int L[M], R[M], T[M], idx;
15  struct Query {
16 int op, a, b, c;
17 }q[N];
18  vector<int> nums;
19
20 int get(int x) { // E{E=%
21 return lower_bound(nums.begin(), nums.end(), x) - nums.begin();
22}
23
24 void build(int u, int 1, int r) {
25 L[u] = 1, R[u] = r, T[u] = ++idx;
26 if (1 == r) return;
27 int mid = (1 + r) >> 1;
28 build(u << 1, 1, mid), build(u << 1 | 1, mid + 1, r);
29}
30
31  int intersection(int a, int b, int c, int d) {
32 return min(b, d) - max(a, c) + 1;
33 |}
34
35  void update(int u, int 1, int r, int pl, int pr) {
36 tr[u].sum += intersection(l, r, pl, pr);
37 if (1 >= pl && r <= pr) {
38 trlu].add++;
39 return;
40 }
41 int mid = (1 + r) >> 1;
42 if (pl <= mid) {
43 if (!tr[u].l) tr[u].l = ++idx;
44 update(tr[u].l, 1, mid, pl, pr);
45 }
46 if (pr > mid) {
47 if ('tr[u].r) tr[u].r = ++idx;
48 update(tr[u].r, mid + 1, r, pl, pr);
49 }
50 | }

(9
[



52  void change(int u, int a, int b, int c) {

53 update(T[u], 1, n, a, b);

54 if (L[u] == R[u]) return;

55 int mid = (L[u] + R[u]) >> 1;

56 if (c <= mid) change(u << 1, a, b, c);

57 else change(u << 1 | 1, a, b, c);

58 |}

59

60 int get_sum(int u, int 1, int r, int pl, int pr, int add) {
61 if (1 >= pl & r <= pr) return tr[u].sum + (r - 1 + 1) * add;
62 int mid = (1 + r) >> 1, res = 0;

63 add += tr[u].add;

64 if (pl <= mid) {

65 if (trfu].l) res += get_sum(tr[u].l, 1, mid, pl, pr, add);
66 else res += intersection(l, mid, pl, pr) * add;

67 }

68 if (pr > mid) {

69 if (tr[u].r) res += get_sum(tr[u].r, mid + 1, r, pl, pr, add);
70 else res += intersection(mid + 1, r, pl, pr) * add;
71 }

72 return res;

73 3}

74

75 int query(int u, int a, int b, int c¢) {

76 if (L[u] == R[u]) return R[u];

77 int mid = (L[u] + R[u]) >> 1;

78 int k = get_sum(T[u << 1 | 1], 1, n, a, b, 0);

79 if (k >= ¢) return query(u << 1 | 1, a, b, c);

80 return query(u << 1, a, b, ¢ - k);

81 }

82

83 int main() {

84 scanf("%d%d", &n, &m);

85 for (int i = @; i < m; ++i) {

86 scanf("%d%d%d%d", &q[i].op, &q[i].a, &q[i].b, &q[i].c);
87 if (q[i].op == 1) nums.push_back(q[i].c);

88 }

89 sort(nums.begin(), nums.end());

90 nums.erase(unique(nums.begin(), nums.end()), nums.end());
91

92 build(1, @, nums.size() - 1);

93

94 for (int i = 0; i < m; ++i) {

95 int op = q[i].op, a = q[i].a, b = q[i].b, c = q[i].c;
96 if (op == 1) change(1l, a, b, get(c));

97 else printf("%d\n", nums[query(1l, a, b, c)]);

98 }

99 return 9;

100 | }
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EESZE: O(ny/n)
BiE: BRSNS, BEEEA, AABMER B

1 /7 KiaHgs-+Xiaski
2 #include<iostream>
3 #include<cstdio>
4 #include<algorithm>
5  #include<cmath>
6
7 using namespace std;
8 typedef long long 11;
9
10  const int N = 100010;
11
1211 a[N], sum[N], add[N];
13 int L[N], R[N];
14 int pos[N];
15 int n, m, len;
16
17 void init() { // FRAMIE, DR
18 for (int i = 1; i <= len; ++i) {
19 L[i] = (1 - 1) * len + 1;
20 R[i] = i * len;
21 }
22 if (R[len] < n) len++, L[len] = R[len - 1] + 1, R[len] = n;
23
24 for (int i = 1; i <= len; ++i)
25 for (int j = L[i]; j <= R[i]; ++]) {
26 pos[j] = i;
27 sum[i] += a[j];
28 }
29 | }
30
31  void change(int 1, int r, int d) {
32 int p = pos[1], q = pos[r];
33 if (p == q) { // BH,EN4%EF
34 for (int i = 1; i <= r; ++i) a[i] += d;
35 sum[p] +=d * (r - 1 + 1);
36 }
37 else { // BRISEREEN, FTEREREEHER
38 for (int i = p + 1; i <= q - 1; ++i) add[i] += d;
39 for (int i = 1; i <= R[p]; ++i) a[i] += d;
40 sum[p] += d * (R[p] - 1 + 1);
41 for (int i = L[q]; i <= r; ++i) a[i] += d;
42 sum[q] +=d * (r - L[q] + 1);
43 }
44 | 3}
45
46 11 ask(int 1, int r) {
47 int p = pos[1l], q = pos[r];
48 11 res = 0;
49 if (p == q) {
50 for (int i = 1; i <= r; ++i) res += a[i];
51 res += add[p] * (r - 1 + 1);

(9]
(S}
-
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53 else {

54 for (int i = p + 1; i <= q - 1; ++i)
55 res += sum[i] + add[i] * (R[i] - L[i] + 1);
56 for (int i = 1; i <= R[p]; ++i) res += a[i];
57 res += add[p] * (R[p] - 1 + 1);
58 for (int i = L[q]; i <= r; ++1i) res += a[i];
59 res += add[q] * (r - L[q] + 1);
60 }
61 return res;
62 }
63
64  int main() {
65 scanf("%d%d", &n, &m);
66 for (int i = 1; i <= n; ++i) scanf("%11d", &a[i]);
67
68 len = sqgrt(n);
69 init();
70
71 while (m--) {
72 char op[3];
73 int 1, r, d;
74 scanf("%s%d%d", op, &1, &r);
75 if (*op == 'C") {
76 scanf("%d", &d);
77 change(1, r, d);
78 }
79 else printf("%11d\n", ask(l, r));
80 }
81 return 9;
82 }
PiRsESR
PINERSZRFSTF. A, kR, E=TER(E.
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ZM%*@mg#ﬁ(XJU
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3 RS RS SRS O(y/m)

=Fai
WHEMER, BN TRULGHEISERR, WEH

BFRFRTLRIERAERAIRESRE, BNBRIRERATBERICAE B

SITHIRR(NOI 2003 X A4wiERR)

BIEET | BALEF Thie
BT
MOVE (k) Move k BRGBHBELNFFLE, DR =0, HAER

B AL

INSERT (n, =)

Insert n

ERFEBAKEN n IFHE s, HIFLENE.

s nzl
DELETE (n) Delete n MELEHFEER -5, tHEAERTE, n=1
GET (n) Get n HHELEEER o TFE, EHAEFET, nx1
PREV () Prev AR EIRE— - F AT
NEXT () Next KRB — 2
15

o EN—NTHINAIRIERR.

MEIANS A RIEEN— LB AT,
MFTEHITIZRY GeT BF, KBIEENABE NG,

int n, x, y; // XERIEGMERMR, yRSGRMERI L MUE

int ¢, 1, r; // GEFRHK, L, rD BRI EAISEH

inline void move(int k) { // BB HIRIEKNZREE

-= p[x].c, x = p[x].r;

inline void add(int x, int u) { // BHAWUBEAISEXHEA

1 #include<iostream>

2 #include<cstdio>

3 #include<algorithm>

4 #include<cstring>

5

6 using namespace std;

7

8 const int N = 2000, M = 2010;
9

10

11 char str[2000010];

12 int q[M], tt; // POFEEIKIHLE)
13

14 struct Node {

15 char s[N + 1];

16

17 1 }p[MI;

18

19

20 x = p[@].r;

21 while (k > p[x].c) k

22 y =k - 1;

23}

24

25

26 p[ul.r = p[x].r, p[p[ul.rl.l = u;
27 p[u].l = x, p[x].r = u;
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inline void del(int u) { // M AU
plplu].1].r = p[ul.r;
plpful.r].1 = p[u].1;
plul.c = p[u].1 = p[u].r = @; // BEETIRu
ql++tt] = u; // BT

}

void insert(int k) { // TENIFEBAKNZERT
if (y < p[x].c - 1) { // WYerbnze
int u = q[tt--1; // HFE—THE
for (int 1 =y + 1; i < p[x].c; ++i)
p[ul.s[p[u].c++] = p[x].s[i]; // EHTEIITENFH
p[x].c =y + 1; //BAETRKE
add(x, u);

int cur = x;

for (int 1 = 0; i < k;) {
int u = q[tt--1; // TR
while (p[u].c < N && i < k) {

plu].s[p[u].c++] = str[i++];

}
add(cur, u);
cur = u;

void remove(int k) { // MIBRIGFEKDZRT
if (p[x].c - 1 -y >= k) { // SREIMIER
for (int i =y + k+ 1, j=y+ 1; i< p[x].c; ++i, ++j) p[x].s[]] =
p[x].s[i];
p[x].c -= k;
}
else {
k -= p[x].c -y - 1; // HBRIEIDRAIRIREED
p[x].c =y + 1;
while (p[x].r && k >= p[p[x].r].c) {
int u = p[x].r;
k -= p[u].c;
del(u);
¥
int u = p[x].r;
for (int i = @, j = k; j < p[ul.c; ++i, ++j) p[u].s[i] = p[ul.s[j1; // fl
PREERRIBIE
plu].c -= k;

}

void get(int k) { // BHMIEHFFIRAIKFRF
if (p[x].c - 1 -y >= k) { //5RAEIH
for (int 1 =0, j=y + 1; 1 < k; ++i, ++j) putchar(p[x].s[j]);
¥
else {
k -= p[x].c -y - 1;
for (int 1 =y + 1; i < p[x].c; ++i) putchar(p[x].s[i]);
int cur = x;
while (p[cur].r & k >= p[p[cur].r].c) {
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88

89

90

91

92

93

94

95

96

97

98

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
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127
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130
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133
134
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140
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int u = p[cur].r;
for (int 1 = @; i < p[u].c; ++i) putchar(p[u].s[i]);
k -= plul.c;
cur = u;
}
int u = p[cur].r;
for (int i = @; i < k; ++i) putchar(p[u].s[i]);
}
puts("");

inline void prev() { // BXIRABIEEI—
if (ly) |
x = p[x].1;
y = p[x].c - 1;
b

else y--;

inline void next() { //BY¢rAEEsI—L
if (y < p[x].c - 1) y++;
else {
X = p[x].r;
y = 0;

void merge() { // BREBGRIESBTREH
for (int i = p[@].r; i; i = p[i].r) { // BHENER
while (p[i].r && p[i].c + p[p[i].r].c < N) {
int r = p[i].r;
for (int j = p[i].c, k = @; k < p[r].c; ++j, ++k)
p[il.s[J] = plr].s[k];
if (x == r) x = i, y += p[il.c; // FFHIFAE
pli].c += p[r].c;
del(r);

int main() {
for (int 1 = 1; i < M; ++1) q[++tt] = i;
scanf("%d", &n);
char op[10];

str[0] = '>'; // BE
insert(1);
move(1);

while (n--) {

int a;

scanf("%s", op);

if (!strcmp(op, "Move")) {
scanf("%d", &a);
move(a + 1);

¥

else if (!strcmp(op, "Insert")) {
scanf("%d", &a);



142 int 1 = 0, k = a;

143 while (a) {
144 str[i] = getchar();
145 if (str[i] >= 32 && str[i] <= 126) i++, a--;
146 }
147 insert(k);
148 merge();
149 }
150 else if (!strcmp(op, "Delete")) {
151 scanf("%d", &a);
152 remove(a);
153 merge();
154 }
155 else if (!strcmp(op, "Get")) {
156 scanf("%d", &a);
157 get(a);
158 }
159 else if (!strcmp(op, "Prev")) prev();
160 else next();
161 }
162 return 9;
163  }
ERA

XA LMHPIX A—NMARE: E—BREGIT, B OMARRIE

1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<cstring>
5  #include<cmath>
6
7/ using namespace std;
8 const int N = 50010, M = 200010, S = 2000010;
9
10 int n, m, len;
11 int w[N], ans[M], cnt[S];
12 struct Query {
13 int id, 1, r;
14 | }q[M];
15
16 void read(int& x) {
17 X = @; int f = 1; char c = getchar();
18 while (!isdigit(c)) { if (c == '-')f = -1; c = getchar(); }
19 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = getchar(); }
20 x *= f;
21}
22
23 int get(int x) {
24 return x / len;
25 | 3}
26
27 bool cmp(const Query& a, const Query& b) { // XZFZFEHF
28 int i = get(a.l), j = get(b.1);
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29 if (i !'= j) return i < j;

30 return a.r < b.r;
31 | 3}
32
33  void add(int x, int& res) {
34 if (lent[x]) res++;
35 cnt[x]++;
36 |}
37
38 void del(int x, int& res) {
39 cnt[x]--;
40 if (lent[x]) res--;
41 | }
42
43 int main() {
44 read(n);
45 for (int i = 1; i <= n; i++) read(w[i]);
46 read(m);
47
48 len = sqrt((double)n * n / m); // otk
49
50 for (int i = @; i < m; i++) {
51 int 1, r;
52 read(1l), read(r);
53 qli] = { i,1L,r };
54 }
55 sort(q, g + m, cmp);
56
57 for (int k =0, i =0, j=1, res =0; k < m; k++) { // J&EEL,iTEA
58 int id = q[k].id, 1 = q[k].1, r = q[k].r;
59 while (i < r) add(w[++i], res); // i/NFr,EAAEFINGERD)
60 while (i > r) del(w[i--1, res); // iKFr, MR ()
61 while (j < 1) del(w[j++], res); // j/IF1,AEMERGERN)
62 while (j > 1) add(w[--j], res); // jKTF1L,AEHRINFE)
63 ans[id] = res;
64 }
65 for (int i = @; 1 < m; i++) printf("%d\n", ans[i]);
66 return 9;
67 3}
BEREPA

[ENRERASHHMRR, TEMBR R AR EIRZNIN

1 // BEHAR

2 #include<iostream>

3 #include<cstdio>

4 #include<algorithm>

5 #include<cstring>

6  #include<cmath>

7 #include<vector>

8

9  using namespace std;
10
11  const int N = 100010;
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12

13 int n, m, len;

14 int w[N], cnt[N];

15  1long long ans[N];

16 vector<int> nums; // E&EUL

17

18  struct Query {

19 int id, 1, r;

20 | }q[N];

21

22 inline void read(int& x) {

23 X = 0; int f = 1; char c = getchar();

24 while (!isdigit(c)) { if (c == '-')f = -1; c = getchar(); }

25 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = getchar(); }

26 X *= f;

27}

28

29  int get(int x) {

30 return x / len;

31}

32

33 bool cmp(const Query& a, const Query& b) {

34 int i = get(a.l), j = get(b.1);

35 if (i != j) return i < j;

36 return a.r < b.r;

37 |}

38

39  void add(int x, long long& res) {

40 cnt[x]++;

41 res = max(res, (long long)cnt[x] * nums[x]);

42 )

43

44 int main() {

45 scanf("%d%d", &n, &m);

46 len = sqgrt(n);

47 for (int i = 1; i <= n; i++) read(w[i]), nums.push_back(w[i]);

48 sort(nums.begin(), nums.end());

49 nums.erase(unique(nums.begin(), nums.end()), nums.end());

50 for (int 1 = 1; i <= n; i++) w[i] = lower_bound(nums.begin(), nums.end(), w[i])
- nums.begin();

51

52 for (int i = 0; i < m; i++) {

53 int 1, r;

54 read(l), read(r);

55 qli] = { i,L,r };

56 }

57 sort(q, q + m, cmp);

58

59 for (int x = 0; x < m;) {

60 int y = x;

61 while (y < m 8% get(q[y].1l) == get(q[x].1)) y++; // LBI[x,y]EimmiER—RA

62 int right = get(q[x].1) * len + len - 1;

63 /] FEFIKFERAIA)E]

64 while (x < y & q[x].r <= right) {

65 long long res = 0;

66 int id = q[x].id, 1 = q[x].1, r = g[x].r;

67 for (int k = 1; k <= r; k++) add(w[k], res);

68 ans[id] = res;



69 for (int k = 1; k <= r; k++) cnt[w[k]]--; // [EZ
70 X++;

71 }
72 /] REFRINE)R]
73 long long res = 0;
74 int i = right, j = right + 1;
75 while (x < y) {
76 int id = q[x].id, 1 = gq[x].1, r = gq[x].r;
77 while (i < r) add(w[++i], res);
78 long long backup = res;
79 while (j > 1) add(w[--j], res);
80 ans[id] = res;
81 while (j < right + 1) cnt[w[j++]]--; // [EI&
82 res = backup;
83 X++;
84 }
85 memset(cnt, 0, sizeof cnt);
86 }
87 for (int i = @; i < m; i++) printf("%11d\n", ans[i]);
88 return 9;
89 3
1 EESPA

W ERAATLIEI—R L (v, v) BEDHMUERRAIR
RO —FiXIiteT dfs A9—FE5)
BULFRKIE: 3t dfs SRIBAEENMTRIIHMEICR—T, SAEFX M DRNMEECR—T
firstiu] : u S—RHEIMAIRE Tastlu] : v RE—RHIAINE
1. KBRS
23K lca
3.5 _ERRAZIAIE) AL /9 A X a1 )

4. EBERA

1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<cstring>
5 #include<cmath>
6  #include<vector>
7 #include<cmath>
8
9 using namespace std;
10
11  const int N = 100010;
12
13  int head[N], to[N], ne[N], w[N], tot;
14 int n, m, len;
15 int depth[N], €[N][16];
16 int seq[N], top, first[N], last[N];
17 int cnt[N], st[N], ans[N];
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18 int que[N];
19  vector<int> nums;

20

21 struct Query {

22 int id, 1, r, p;

23 }q[NI;

24

25  inline void read(int& x) {

26 X = @; int £ = 1; char c = getchar();
27 while (!isdigit(c)) { if (c == '-')f = -1; c = getchar(); }
28 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = getchar(); }
28 % B {7y

30 3}

31

32 inline void add_edge(int u, int v) {

33 to[tot] = v, ne[tot] = head[u], head[u] = tot++;
34 | 3

35

36 void dfs(int u, int father) {

37 seq[++top] = u;

38 first[u] = top;

39 for (int i = head[u]; ~i; i = ne[i]) {
40 int j = to[i];

41 if (j != father) dfs(j, u);

42 }

43 seq[++top] = u;

44 last[u] = top;

45 |}

46

47 int get(int x) {

48 return x / len;

49 | }

50

51 bool cmp(const Query& a, const Query& b) {
52 int i = get(a.l), j = get(b.1);

53 if (i != j) return i < j;

54 return a.r < b.r;

55 |}

56

57  void add(int x, int& res) {

58 st[x] ~= 1;

59 if (st[x] == @) {

60 ent[w[x]]--;

61 if (lent[w[x]]) res--;

62 }

63 else {

64 if (lent[w[x]]) res++;

65 cnt[wx]]++;

66 }

67 3

68

69 void bfs() {

70 memset(depth, 0x3f, sizeof depth);
71 depth[@] = @, depth[1] = 1;

72 int hh = @, tt = 0;

73 que[0] = 1;

74 while (hh <= tt) {

75 int t = que[hh++];



76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
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112
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115
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118
119
120
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122
123
124
125
126
127
128
129
130
131
132
133

int

int

for (int i = head[t]; ~i; i
int j = to[i];
if (depth[j] > depth[t]
depth[j] = depth[t]
fljlle] = t;
for (int k = 1; k <= 15; k++) {
fI310k] = FIF[JI[k - 1]1[k - 1];

ne[i]) {

+

A
1;

+

b
que[++tt] = j;

lca(int a, int b) {
if (depth[a] < depth[b]) swap(a, b);
for (int k = 15; k >= 0; k--) {
if (depth[f[a][k]] >= depth[b])
a = fla][k];
}
if (a == b) return a;
for (int k = 15; k >= 0; k--) {
if (f[a][k] != f[b][k]) {
a = f[a][k];
b = f[b][k];

}
return f[a][0];

main() {
read(n), read(m);

for (int 1 = 1; i <= n; i++) read(w[i]), nums.push_back(w[i]);
sort(nums.begin(), nums.end());
nums.erase(unique(nums.begin(), nums.end()), nums.end());
for (int 1 = 1; i <= n; i++)
w[i] = lower_bound(nums.begin(), nums.end(), w[i]) - nums.begin();

memset(head, -1, sizeof head);

for (int 1 =9; 1 < n - 1; i++) {
int a, b;
read(a), read(b);
add_edge(a, b), add_edge(b, a);

dfs(1, -1); // REFHIFS
bfs();

for (int i =0; i < m; i++) {
int a, b;
read(a), read(b);
if (first[a] > first[b]) swap(a, b);
int p = lca(a, b);
if (a == p) q[i] = { i,first[a],first[b] };
else q[i] = { i,last[a],first[b],p };



134 len = sqrt(top);

135 sort(q, q + m, cmp);
136
137 for (int i =0, L =1, R=0, res = 0; i < m; i++) {
138 int id = q[i].id, 1 = q[i].1, r = q[i].r, p = q[i].p;
139 while (R < r) add(seq[++R], res);
140 while (R > r) add(seq[R--], res);
141 while (L < 1) add(seq[L++], res);
142 while (L > 1) add(seq[--L], res);
143 if (p) add(p, res);
144 ans[id] = res;
145 if (p) add(p, res);
146 }
147
148 for (int i = @0; 1 < m; i++) printf("%d\n", ans[i]);
149 return 0;
150 %
—IXEEERA

BE—MEAnBF a1, as, . . ., an LIR—1MEE K,

WMESBHT m Xi8E), BXEEEE—IXKE [,r], BIRKEEESONERT (4, 5) (4, j) BE
I1<i<j<rBa; @ NERE"HHFZTMEEFE L1,

1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<cstring>
5 #include<cmath>
6 #include<vector>
7 using namespace std;
8
9  typedef long long 11;
10  const int N = 100010;
11
12 int n, m, k, len;
13 int w[N];
14 11 ans[N];
15
16 struct Query {
17 int id, 1, r;
18 11 res;
19 }q[N];
20
21 struct Range {
22 int id, 1, r, t;
23 )
24
25  vector<Range> range[N];
26 int £[N], g[N];
27
28 inline void read(int& x) {
29 X = @; int £ = 1; char c = getchar();
30 while (!isdigit(c)) { if (c == '-')f = -1; c = getchar(); }
31 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c »~ 48); c = getchar(); }
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

inline int get_count(int x) {

int res = 9;

while (x) res += x & 1, x >>= 1;

return res

B

inline int get(int x) {

return x /

len;

bool cmp(const Query& a, const Query& b) {
int i = get(a.l), j = get(b.1);
if (i !'= j) return i < j;

int

return a.r < b.r;

main() {

read(n), read(m), read(k);

for (int i

=1;

i <= n; i++) read(w[i]);

vector<int> nums;
for (int i = 0; i < 1 << 14; ++1i) {
if (get_count(i) == k)
nums.push_back(i);

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

nums) ++g[w[i] ~ y];

fli] = glw[i + 1]1;

i<m; i++) {

¥
for (int y :
}
for (int i = o;
int 1, r;
read(l), read(r);
q[i] = { i,L,r };
¥
len = sqgrt(n);

sort(q, q + m, cmp);

for (int i

=0,

L=1, R=0; i< m; ++i) {

int 1 = q[i].1, r = q[i].r;

if (R
while

if (R
while

if (L
while

if (L
while

<r)
(R <

>r)
(R >

<1)
(L <

> 1)
(L >

range[L - 1].push_back({ i,R + 1,r,-1 });
r) q[i].res += f[R++];

range[L - 1].push_back({ i,r + 1,R,1 });
r) q[i].res -= f[--R];

range[R].push_back({ i,L,1 - 1,-1 });
1) q[i].res += f[L - 1] + ('k), L++;

range[R].push_back({ i,1,L - 1,1 });
1) q[i].res -= f[L - 2] + ('k), L--;



90 memset(g, 0, sizeof g);

91 for (int i = 1; i <= n; ++i) {
92 for (int y : nums) ++g[w[i] ~ y];
93 for (Range& rg : range[i]) {
94 int id = rg.id, 1 = rg.1, r = rg.r, t = rg.t;
95 for (int x = 1; x <= r; ++x) {
96 q[id].res += g[w[x]] * t;
97 }
98 }
99 }
100
101 for (int i = 1; i < m; ++i) q[i].res += q[i - 1].res;
102 for (int i = @; i < m; ++i) ans[q[i].id] = q[i].res;
103 for (int i = @; i < m; ++i) printf("%11d\n", ans[i]);
104 return 0;
105 | }
PiHES o

e luvk, EBHERLTANE BURuiTR v ZEBRLFETR (BEXEMNT
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° 2uk, EBEFRNEDRNE BUTR v SRAFH ERNFE T REMUEEN £ .
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M.

e 4 u, \IEAFR, BELATIR v IR ERIFRE T mAOUETD,

&l

1R — N5

2. EPRIERIEEEIRL logn BOESLXE)
BEMR: WHEE—RIERYITIRDAL O(logn) MEEEKXIE, BD O(logn) 5KESE
dfs FF: (R5EBHE) T — SRS SEEMN
BILF: FHTREESRSHTR

BILF: BREJLFIMITR

=i B FHERXTRZENA

210 BREDIMIERISD

Bt RARIHEDRAIEE

B4t AR DMERAIEEE
#include<iostream>

#include<cstdio>

#include<algorithm>
#include<cstring>

using namespace std;
typedef long long 11;

O 0 N O v A W N R

const int N = 100010, M = N * 2;

=
o


af://n330

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

int n, m;

int h[N], w[N], ne[M], to[M], tot;

int id[N], nw[N], cnt;

int dep[N], sz[N], top[N], fa[N], son[N];

struct Segment {
int 1, r;
11 add, sum;
Hr[N << 27;

inline void add(int u, int v) {
to[tot] = v, ne[tot] = h[u], h[u] = tot++;

void dfsi(int u, int father, int depth) {

dep[u] = depth, fa[u] = father, sz[u] = 1;
for (int i = h[u]; ~i; i = ne[i]) {

int j = to[il;

if (j == father) continue;

dfs1(j, u, depth + 1);

sz[u] += sz[]];

if (sz[son[u]] < sz[§]) son[u] = 3;

void dfs2(int u, int t) {

id[u] = ++cnt, nw[cnt] = w[u], top[u] = t;

if (!son[u]) return;

dfs2(son[u], t);

for (int i = h[u]; ~i; i = ne[i]) {
int j = to[i];
if (j == fa[u] || j == son[u]) continue;
dfs2(3, 3);

inline void pushup(int u) {
tr[u].sum = tr[u << 1].sum + tr[u << 1 | 1].sum;

inline void pushdown(int u) {
Segment& root = tr[u], & left = tr[u << 1], & right = tr[u << 1 | 1];
if (root.add) {
left.add += root.add, left.sum += root.add * (left.r - left.l + 1);
right.add += root.add, right.sum += root.add * (right.r - right.1l + 1);
root.add = 9;

void build(int u, int 1, int r) {
trfu] = { 1,r,0,nw[r] };
if (1 == r) return;
int mid = (1 + r) >> 1;
build(u << 1, 1, mid), build(u << 1 | 1, mid + 1, r);
pushup(u);

void update(int u, int 1, int r, int k) {



69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

if (1 <= tr[u].l & r >= tr[u].r) {
trfu].add += k;
trfu].sum += k * (tr[u].r - tr[u].l + 1);
return;

}

pushdown(u);

int mid = (trfu].l + tr[u]l.r) >> 1;

if (1 <= mid) update(u << 1, 1, r, k);

if (r > mid) update(u << 1 | 1, 1, r, k);

pushup(u);

11 query(int u, int 1, int r) {
if (1 <= tr[u].l & r >= tr[u].r) return tr[u].sum;
pushdown(u);
int mid = (tr[u].l + tr[u]l.r) >> 1;
11 res = 9;
if (1 <= mid) res += query(u << 1, 1, r);
if (r > mid) res += query(u << 1 | 1, 1, r);
return res;

void update_path(int u, int v, int k) {

while (top[u] != top[v]) {
if (dep[top[u]] < dep[top[v]]) swap(u, Vv);
update(1, id[top[u]], id[u], k);
u = fa[top[u]l;

¥

if (dep[u] < dep[v]) swap(u, v);

update(1, id[v], id[u], k);

11 query_path(int u, int v) {

11 res = 9;

while (top[u] != top[v]) {
if (dep[top[u]] < dep[top[v]]) swap(u, Vv);
res += query(1l, id[top[u]], id[ul);
u = fa[top[u]l;

}

if (dep[u] < dep[v]) swap(u, Vv);

res += query(1, id[v], id[u]);

return res;

void update_tree(int u, int k) {
update(1, id[u], id[u] + sz[u] - 1, k);

11 query_tree(int u) {
return query(1, id[u], id[u] + sz[u] - 1);

int main() {
scanf("%d", &n);
for (int i = 1; i <= n; ++i) scanf("%d", &w[i]);
memset(h, -1, sizeof h);
for (int i =0; i <n - 1; ++1) {
int a, b;



127

scanf("%d%d", &a, &b);

128 add(a, b), add(b, a);
129 }
130
131 dfsi(1, -1, 1);
132 dfs2(1, 1);
133 build(1, 1, n);
134
135 scanf("%d", &m);
136 while (m--) {
137 int t, u, v, k;
138 scanf("%d%d", &t, &u);
139 if (t == 1) {
140 scanf("%d%d", &v, &k);
141 update_path(u, v, k);
142 }
143 else if (t == 2) {
144 scanf("%d", &k);
145 update_tree(u, k);
146 }
147 else if (t == 3) {
148 scanf("%d", &v);
149 printf("%11d\n", query_path(u, v));
150 }
151 else printf("%11d\n", query_tree(u));
152 }
153 return 9;
154
ENSM(LCT)
e 0 xy, TrAEME 2Ry ZENEE LMER (BERmR) NENSSFR. FRIE
x § y ZEfFEEBIRE,

2 x y, FrkRiAn
3 x w, ZBE z AINUBEER A w.

, RTTRIGR0E

Bl FRRMERXTR, KTRAEFHTR

1xy, TRER z FIR y ZEIEI—54

MFTCAZIRIE.

splay #EHFRTASCIARE
splay HRRIEHRIIRAEFIPIIRFRR
FEIAF3 splay fRT5ARLUER

RXERE:

access(x)

D B —FMRTRE 2 RISLIAERE

made_root(x) : ¥z THRTR

findroot(x) :

split(x,y) :

% = B y BRI SDIARRR

(z,y)(z,y) . ER:

(z,y)(z,y) . TR MEARCELTFESK

MRZBAFE, WEIZIRIE.

HE = FIEREIRT IR ©, y EREER—EN)
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link(x,y) : & z,y AEE, MWIOA (z,y) X0

cut(x,y) : & z,y ZEHEL, W

1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4
5 using namespace std;
6
7 const int N = 100010;
8
9 int n, m;
10 int stk[N];
11
12 struct Node {
13 int s[2], p, v;
14 int sum, rev;
15 tr[ND;
16
17 inline void pushrev(int x) {
18 swap(tr[x].s[@], tr[x].s[1]);
19 tr[x].rev ~= 1;
20 3}
21
22 inline void pushup(int x) {
23 tr[x].sum = tr[tr[x].s[@]].sum ~ tr[x].v ~ tr[tr[x].s[1]].sum;
24 3}
25
26 inline void pushdown(int x) {
27 if (tr[x].rev) {
28 pushrev(tr[x].s[@]), pushrev(tr[x].s[1]);
29 tr[x].rev = 0;
30 }
31 | 3
32
33 inline bool isroot(int x) {
34 return tr[tr[x].p].s[0] !'= x & tr[tr[x].p].s[1] != x;
35 | 3
36
37 void rotate(int x) {
38 int y = tr[x].p, z = trly].p;
39 int k = tr[y].s[1] == x;
40 if (!isroot(y)) tr[z].s[tr[z].s[1] == y] = Xx;
41 tr[x].p = z;
42 trly].s[k] = tr[x].s[k ~ 1], tr[tr[x].s[k ~ 1]].p = Vy;
43 tr[x].s[k ~ 1] =y, trly]l.p = X;
44 pushup(y), pushup(x);
45 3}
46
47 void splay(int x) {
48 int top = @, r = x;
49 stk[++top] = r;
50 while (!isroot(r)) stk[++top] = r = tr[r].p;
51 while (top) pushdown(stk[top--]);
52 while (!isroot(x)) {
53 int y = tr[x].p, z = tr[y]l.p;



54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111

if (lisroot(y))
if ((tr[y].s[1] == x) ~ (tr[z].s[1] == y)) rotate(x);
else rotate(y);

rotate(x);

void access(int x) { // BN —FKMIREIxAVEEER, BRTEXZRsplayAUiRT M
int z = x;
for (inty = 0; x; y = x, x = tr[x].p) {
splay(x);
tr[x].s[1] =y, pushup(x);
¥
splay(z);

void makeroot(int x) { // BxZREMBIRT =
access(Xx);
pushrev(x);

int findroot(int x) { // XEIXFTERMAIRET R, BREEMIVET R splayl IR TI A
access(x);
while (tr[x].s[@]) pushdown(x), x = tr[x].s[0];
splay(x);
return Xx;

void split(int x, int y) { // xFlyZ[BHIEERET— N splay, HiFPHaRY
makeroot(x);
access(y);

void link(int x, int y) { // ExFyFiEE, WEXFlyZBE—S4
makeroot(x);
if (findroot(y) != x) tr[x].p = y;

void cut(int x, int y) { // ExMyZIBFES, WkRZ2
makeroot(x);
if (findroot(y) == x && tr[y].p == x & !tr[y].s[@]) {
tr[x].s[1] = tr[y].p = 0;
pushup(x);

int main() {
scanf("%d%d", &n, &m);
for (int 1 = 1; i <= n; ++1i) scanf("%d", &tr[i].v);
while (m--) {
int t, x, y;
scanf("%d%d%d", &t, &x, &y);
if (t == 0) {
split(x, y);
printf("%d\n", tr[y].sum);
}
else if (t == 1) link(x, y);
else if (t == 2) cut(x, y);



112 else {

113 splay(x);
114 trix].v = y;
115 pushup(x);
116 }
117 }
118 return 9;
119  }

DLXZ{FlRE &I

EOLERFPHEI—MTNES, EEXEITH, S IHEENE—EHF1.

1  #include<iostream>
2 #include<cstdio>
3
4 using namespace std;
5 const int N = 5520;
6
7 int n, m;
8 int 1[N], r[N], u[N], d[N], col[N], row[N], s[N], idx;
9 int ans[N], top;
10
11 void init() {
12 for (int i = @; i <= m; ++i) {
13 1[i] =1 - 1, r[i] =1 + 1;
14 ufi] = d[i] = i;
15 }
16 1[e] = m, r[m] = 0;
17 idx = m + 1;
18 }
19
20 inline void add(int& hh, int& tt, int x, int y) { // 54tk
21 row[idx] = x, col[idx] =y, s[y]++;
22 ulidx] =y, d[idx] = d[y], u[d[y]] = idx, d[y] = idx;
23 r[hh] = 1[tt] = idx;
24 r[idx] = tt, 1[idx] = hh;
25 tt = idx++;
26}
27
28 void remove(int p) {
29 r[1[p]]l = ripl, 1llr[p]] = 1[pl;
30 for (int i = d[p]; i !'= p; i = d[i])
31 for (int j = r[i]; j !'=1i; 7 = r[j]) {
32 s[col[j]]--;
33 ufd[3]] = u[j], d[u[j]] = d[3];
34 }
35
36 |}
37
38  void resume(int p) {
39 for (int i = uf[p]l; i !'= p; i = u[i])
40 for (int j = 1[i]; j != i; § = 1[J]) {
41 uld[311 = 3, d[u[jl1] = J;
42 s[col[j]]++;
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43

}

44 r[1[p]] = p, 1[r[p]] = p;

45 3

46

47 bool dfs() {

48 if (!r[@]) return true;

49 int p = r[@];

50 for (int i = r[@]; i; 1 = r[i])

51 if (s[i] < s[pD)

52 p =1i;

53 remove(p);

54 for (int i = d[p]; i != p; i = d[i]) {
55 ans[++top] = row[i];

56 for (int j = r[i]; j !'= 1i; j = r[j]) remove(col[j]);
57 if (dfs()) return true;

58 for (int j = 1[i]; j !'= i; j = 1[j]) resume(col[j]);
59 top--;

60 }

61 resume(p);

62 return false;

63 3

64

65 int main() {

66 scanf("%d%d", &n, &m);

67 init();

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

69 int hh = idx, tt = idx;

70 for (int j = 1; j <= m; ++j) {

71 int x;

72 scanf("%d", &x);

73 if (x) add(hh, tt, i, j);

74 }

75 }

76

77 if (dfs()) {

78 for (int i = 1; i <= top; ++i) printf("%d ", ans[i]);
79 }

80 else puts("No Solution!");

81 return 9;

82

83 3}

DLXZESEEIEA
BIROEREMHHEI—MTNES, FEXEITH, 8 FHEa%F 1, FESESHEarT
#HRAJgel,

1 #include<iostream>

2 #include<cstdio>

3 #include<cstring>

4 #include<algorithm>
5

6 using namespace std;
7

8 const int N = 10010;
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9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

int n, m;

int 1[N], r[N], u[N], d[N], row[N], col[N], s[N], idx;
int ans[N];

bool vis[110];

void init() {
for (int i = @; 1 <=m; ++i) {
1[i] =1 - 1, r[i] =1 + 1;
col[i] = u[i] = d[i] = i;
s[i] = o;

}
1[0] = m, r[m] = 0;
idx = m + 1;

inline void add(int& hh, int& tt, int x, int y) {
row[idx] = x, col[idx] =y, s[y]++;
u[idx] =y, d[idx] = d[y], u[d[y]] = idx, d[y] = idx;
r[hh] = 1[tt] = idx, r[idx] = tt, 1[idx] = hh;
tt = idx++;

inline void remove(int p) {
for (int i = d[p]; i !'=p; i
r[1[i]] = r[i];
1[r[i]] = 1[1];

d[i]) {

inline void resume(int p) {

for (int 1 = uf[p]l; i !'=p; i
r[1[i]] = i
1[r[i]]

ufi]) {

1

i;

int h() {
int cnt = 9;
memset(vis, 0, sizeof vis);
for (int 1 = r[0]; i; i = r[i]) {
if (vis[col[i]]) continue;
cnt++;
vis[col[i]] = true;
for (int j = d[i]; j != i; j = d[j])
for (int k = r[j]; k = j; k = r[k])
vis[col[k]] = true;
}

return cnt;

bool dfs(int k, int depth) {
if (k + h() > depth) return false;
if (!'r[@]) return true;
int p = r[O];
for (int 1 = r[0]; i; 1 = r[i])
if (s[p] > s[i])
p = 1i;



67

68 for (int 1 = d[p]; i !=p; i = d[1i]) {
69 ans[k] = row[i];
70 remove(i);
71 for (int j = r[i]; j !'= i; j = r[j]) remove(j);
72 if (dfs(k + 1, depth)) return true;
73 for (int j = 1[i]; j !'= i; j = 1[j]) resume(j);
74 resume(i);
75 }
76 return false;
77}
78
79 int main() {
80 scanf("%d%d", &n, &m);
81 init();
82 for (int i = 1; i <= n; ++i) {
83 int hh = idx, tt = idx;
84 for (int j = 1; j <= m; ++j) {
85 int x;
86 scanf("%d", &x);
87 if (x) add(hh, tt, i, j);
88 }
89 }
90
91 int depth = 0;
92 while (!dfs(@, depth)) depth++;
93 printf("%d\n", depth);
94 for (int 1 = 0; i < depth; ++i) printf("%d ", ans[i]);
95 return 0;
9% 3}
(R (A1)

1.1 a, EESHBA—FHE, HHPREE—1THa.

2.2 x y, % z MENRIERISE yy MENEFERVIMRESH. SURRIER NIRRT
R, ERECHER—MES, WRELURE,

3.3 x, HIHE = MENSEAE/IMRENSRIVE. BIRMIDZEREMIER.

4.4 x, MIBRES = MENREFE/IMRIERIS/IVE (ER/IMERIE—, MLSEHBREEAR
#) . BURREZEGRERER.

#E:

THA—1EL O(logn)

23RE/IME O(1)

3.MipR&IME O(logn)

A4 GFHHIR O(logn)

fOO - IEBEAENFRELESZOIR

merge(a,b) : EFFWM e 50, FRESHENTR. HEEHER
1 #include<iostream>

2 #include<cstdio>
3 #include<algorithm>
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

using namespace std;

const int N = 200010;

int
int

int

int

n;
V[N], dist[N], 1[N], r[N], idx;
fa[N];

find(int x) {
return fa[x] == x ? fa[x] : fa[x] = find(fa[x]);

inline bool cmp(int x, int y) {

int

int

if (v[x] !'= v[y]) return v[x] < v[y];
return x < y;

merge(int x, int y) {

if (Ix || !y) return x + y;

if (emp(y, x)) swap(x, y);

r[x] = merge(r[x], y);

if (dist[r[x]] > dist[1[x]]) swap(l[x], r[x]);
dist[x] = dist[r[x]] + 1;

return Xx;

main() {
scanf("%d", &n);
v[@] = 2e9;
while (n--) {
int t, x, y;
scanf("%d%d", &t, &x);
if (t ==1) {
v[++idx] = x;
dist[idx] = 1;
fa[idx] = idx;
¥
else if (t == 2) {
scanf("%d", &y);
x = find(x), y = find(y);
if (x I=y) {
if (cmp(y, x)) swap(x, y);
faly]l = x;

merge(x, y);

}
else if (t == 3) {
printf("%d\n", v[find(x)1);

¥

else {
x = find(x);
if (emp(r[x], 1[x])) swap(1l[x], r[x]);
fa[x] = 1[x], fa[l[x]] = 1[x];
merge(1[x], r[x]);

}

return 0;



62 | }

Raia

WERNMR 2 5 y ZERNBEKENSERE LZ0UEN. RKEREY K IREaED

%
BIFHKENTET kR EESOK, R u HR, BARESRMHAIBERILAD AL FF:

1.89u 24T u

1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<cstring>
5
6 using namespace std;
7
8 const int N = 10010, M = N * 2;
9
10 int n, m;
11 int h[N], to[M], w[M], ne[M], idx;
12 bool vis[N];
13 int p[N], q[N];
14
15 inline void add(int u, int v, int c) {
16 to[idx] = v, w[idx] = c, ne[idx] = h[u], h[u] = idx++;
17 )
18
19  int get_size(int u, int fa) {
20 if (vis[u]) return @;
21 int res = 1;
22 for (int i = h[u]; ~i; i = ne[i])
23 if (to[i] != fa)
24 res += get_size(to[i], u);
25 return res;
26}
27
28 int get_wc(int u, int fa, int tot, int& wc) {
29 if (vis[u]) return o;
30 int sum = 1, ms = @;
31 for (int i = h[u]; ~i; i = ne[i]) {
32 int j = to[i];
33 if (j == fa) continue;
34 int t = get_wc(j, u, tot, wc);
35 ms = max(ms, t);
36 sum += t;
37 }
38 ms = max(ms, tot - sum);
39 if (ms <= tot / 2) wc = u;
40 return sum;
41 | }
42
43 void get_dist(int u, int fa, int dist, int& qt) {
44 if (vis[u]) return;

45 qlqt++] = dist;
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97

int

int

int

for (int i = h[u]; ~i; i = ne[i])
if (to[i] != fa)
get_dist(to[i], u, dist + w[i], qt);

get(int a[], int k) {

sort(a, a + k);

int res = 9;

for (int i =k -1, j=-1; i >=0; --i) {

while (j + 1 < i &% a[j + 1] + a[i] <= m) j++;
j = min(j, 1 - 1);
res += j + 1;

}

return res;

calc(int u) {

if (vis[u]) return ©;

int res = 9;

get_wc(u, -1, get_size(u, -1), u);
vis[u] = true;

int pt = 0;
for (int i = h[u]; ~i; i = ne[i]) {
int j = to[i], qt = ©;
get_dist(j, -1, w[i], qt);
res -= get(q, qt);
for (int k = @; k < qt; ++k) {
if (q[k] <= m) res++;
plpt++] = q[k];

}
res += get(p, pt);

for (int 1 = h[u]; ~i; i = ne[i]) res += calc(to[i]);
return res;

main() {
while (scanf("%d%d", &n, &m), n || m) {
memset(h, -1, sizeof h);
memset(vis, 0, sizeof vis);
idx = 0;
for (int 1 =0; 1 < n - 1; ++i) {
int a, b, c;
scanf("%d%d%d", &a, &b, &c);
add(a, b, c), add(b, a, c);

}

printf("%d\n", calc(0));
}
return 0;
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41
42
43
44
45
46
47
48
49
50
51
52
53

#include<iostream>
#include<cstdio>
#include<algorithm>

using namespace std;

const int N = 100010, M = 200010;

int n, m;
int tr[M], ans[N];

struct Data {
int a, b, c, s, res;

bool operator<(const Data& t)const {
if (a != t.a) return a < t.a;
if (b != t.b) return b < t.b;
return ¢ < t.c;
}
bool operator==(const Data& t)const {
return a == t.a && b == t.b & & ¢ == t.c;
}
}a[N], w[NT;

inline int lowbit(int x) {
return x & -Xx;

inline void add(int x, int v) {
for (; x < M; x += lowbit(x)) tr[x] += v;

inline int sum(int x) {
int res = 9;
for (; X; x -= lowbit(x)) res += tr[x];
return res;

void merge_sort(int 1, int r) {

if (1 >= r) return;

int mid = (1 + r) >> 1;

merge_sort(l, mid), merge_sort(mid + 1, r);

inti=1, j=mid + 1, k = 0;

while (i <= mid && j <= r)
if (q[i].b <= q[j].b) add(q[i].c, q[i].s), w[k++] = q[i++];
else q[j].res += sum(q[j].c), w[k++] = q[j++];

while (i <= mid) add(q[i].c, q[i].s), w[k++] = q[i++];

while (j <= r) q[j].res += sum(q[j].c), w[k++] = q[j++];

for (i = 1; i <= mid; ++i) add(q[i].c, -q[i].s);

for (i =1, j =0; j < k; i++, j++) q[i] = w[j];

int main() {
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54 scanf("%d%d", &n, &m);

55 for (int i = @; i < n; ++i) {
56 int a, b, c;
57 scanf("%d%d%d", &a, &b, &c);
58 q[i] = { a,b,c,1 };
59 }
60
61 sort(q, q + n);
62
63 int k = 1;
64 for (int i = 1; i <= n; ++i)
65 if (q[i] == q[k - 1]1) q[k - 1].s++;
66 else g[k++] = q[i];
67
68 merge_sort(0, k - 1);
69 for (int i = @; i < k; ++i)
70 ans[q[i].res + q[i].s - 1] += q[i].s;
71
72 for (int i = @; i < n; ++i) printf("%d\n", ans[i]);
73 return 9;
74 | %}
fUAZ

BIUAZEREC AR TS
B LAZFREHR
TR FIHENR
tarjan IR, #EN

1 /) KMUAERIGES
2 #include<iostream>
3 #include<cstdio>
4 #include<cstring>
5  #include<algorithm>
6
7 using namespace std;
8
9 const int N = 12010, M = N * 3;
10
11 int n, m, new_n, Q;
12 int h1[N], h2[N], to[M], w[M], ne[M], tot;
13 int dfn[N], low[N], cnt;
14 int s[N], stot[N], fu[N], fw[N];
15 int fa[N][14], depth[N], d[N];
16 int A, B;
17
18 inline void add(int h[], int u, int v, int c) {
19 to[tot] = v, w[tot] = ¢, ne[tot] = h[u], h[u] = tot++;
20 3}
21
22 void build_circle(int x, int y, int z) {
23 int sum = z;
24 for (int k = y; k != x; k = fu[k]) {
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25 s[k] = sum;

26 sum += fw[k];

27 }

28 s[x] = stot[x] = sum;

29 add(h2, x, ++new_n, 0); //square

30 for (int k = y; k !'= x; k = fu[k]) {
31 stot[k] = sum;

32 add(h2, new_n, k, min(s[k], sum - s[k]));
33 }

34 | 3

35

36 void tarjan(int u, int from) {

37 dfn[u] = low[u] = ++cnt;

38 for (int i = hi[u]; ~i; i = ne[i]) {
39 int j = to[i];

40 if (1dfn[§]) {

41 fulj] = u, fw[j] = w[i];

42 tarjan(j, i);

43 low[u] = min(low[u], low[j]);
44 if (dfn[u] < low[j]) add(h2, u, j, w[i]);
45 }

46 else if (i != (from ~ 1)) low[u] = min(low[u], dfn[j]);
47 }

48

49 for (int i = hi[u]; ~i; i = ne[i]) {
50 int j = to[i];

51 if (dfn[u] < dfn[j] && fu[j] !'= u)
52 build_circle(u, j, w[i]);

53 }

54 |}

55

56 void dfs(int u, int father) {

57 depth[u] = depth[father] + 1;

58 fa[u][@] = father;

59 for (int k = 1; k <= 13; ++k)

60 fa[u][k] = fa[fa[u][k - 1]]1[k - 1];
61 for (int i = h2[u]; ~i; i = ne[i]) {
62 int j = to[i];

63 d[j] = d[u] + w[i];

64 dfs(j, u);

65 }

66  }

67

68 int lca(int a, int b) {

69 if (depth[a] < depth[b]) swap(a, b);
70 for (int k = 13; k >= 0; --k)

71 if (depth[fa[a]l[k]] >= depth[b]) a = fa[a]l[k];
72 if (a == b) return a;

73 for (int k = 13; k >= 0; --k)

74 if (fa[a][k] != fa[b][k])

75 a = fa[a][k], b = fa[b][k];
76 A =a, B=b;

77 return fa[a][@];

78 3}

79

80 int main() {

81 scanf("%d%d%d", &n, &m, &Q);

82 new_n = n;



83 memset(hl, -1, sizeof hil);

84 memset(h2, -1, sizeof h2);
85 while (m--) {
86 int a, b, c;
87 scanf("%d%d%d", &a, &b, &c);
88 add(h1, a, b, c), add(hi, b, a, c);
89 }
90 tarjan(l, -1);
91 dfs(1, 0);
92
93 while (Q--) {
94 int a, b;
95 scanf("%d%d", &a, &b);
96 int p = lca(a, b);
97 if (p <= n) printf("%d\n", d[a] + d[b] - 2 * d[p]);
98 else {
99 int da = d[a] - d[A], db = d[b] - d[B];
100 int 1 = abs(s[A] - s[B]);
101 int dm = min(1l, stot[A] - 1);
102 printf("%d\n", da + dm + db);
103 }
104 }
105 return 9;
106 3}

Elie

HElmRE

int h[N], to[M], ne[M], w[M], idx;

1

2

3 inline void add(int u, int v, int c){

4 to[idx] = v, w[idx] = ¢, ne[idx] = h[u], h[u] = idx++;
5

}

HaHMER

DAG(ERFCAE)—EF RN

TSENER ORISR, ARSI

2. 38HBASL, THENZMAIMR, FHEBRNIELA 1, FWRNIEES 0, WIBIZRBABTIH
3EREMIITE n MR, WEERINT

#include<cstring>
#include<iostream>
#include<queue>

using namespace std;

N OO vt AW N R

const int N = 100000 + 10;


af://n427
af://n429
af://n432

9 int to[N], ne[N], head[N], deg[N], tot, cnt, n, m, a[N];
10
11  void add(int u, int v) {
12 to[tot] = v, ne[tot] = head[u], head[u] = tot++, deg[v]++;//degicF— T RHINE
133}
14
15  bool topsort() {
16 queue<int> q;
17 for (int i = 1; i <= n; i++) {
18 if (deg[i] == @) q.push(i); //SH—TANEATHIR
19 }
20 while (qg.size()) {
21 int t = gq.front(); q.pop();
22 a[++cnt] = t; //IERTHINF, cntHRIINFFEZOI R
23 for (int i = head[t]; i != -1; i = ne[i]) {
24 int j = to[i];
25 if (--deg[j] == @) q.push(j); //MFRENEAZ, NBA
26 }
27 }
28 return cnt == n; //FIMTEEEERING
29}
30
31 int main() {
32 memset(head, -1, sizeof head);
33 cin >> n >> m;
34 for (int i = 0; i < m; i++) {
35 int a, b;
36 cin >> a >> b;
37 add(a, b);
38 }
39 if (topsort()) {
40 for (int i = 1; i <= n; i++)
41 cout << a[i] << " ";
42 }
43 else cout << -1 << endl;
44 return 0;
45 3}
dijkstra

RIEISHE: O(n® +m) , EEREREE
1.dist BRRIERSS, €F— P RENEENO
2BHAER, B—HRRENE

3. BT REI LRI RHIERIEIES

N OO v AW N R

#include<iostream>
#include<algorithm>
#include<cstring>

using namespace std;

const int N = 510;
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8 const int INF = Ox3f3f3f3f;

10 int n, m;
11 int g[N][N], dist[N];
12 bool st[N];

13
14 int dijkstra() {
15 memset(dist, INF, sizeof dist);
16 dist[1] = 0;
17 for (int i = 1; i <= n; i++) {
18 int t = -1;
19 for (int j = 1; j <= n; j++)
20 if (Ist[§] && (t == -1 || dist[t] > dist[j]))
21 t=3;
22 st[t] = true;
23 for (int j = 1; j <= n; j++)
24 dist[j] = min(dist[j], dist[t] + g[t]1[]]); //EHFHRITREIEMMRAEES
25 }
26 if (dist[n] == INF) return -1;
27 else return dist[n];
28}
29
30 dint main() {
31 memset(g, INF, sizeof g);
32 cin >> n >> m;
33 for (int i = 0; i < m; i++) {
34 int u, v, w;
35 cin >> u >> v >> w;
36 glullv] = min(g[ullv], w); //TAEEIRRBZENETIE
37 }
38 int ans = dijkstra();
39 cout << ans;
40 return 0;
41 | }
dijkstra(¥fiif)

RIEISZE: O(mlogn), FITHIERE
1.(ERISBATI () MRHE)

248 dist BERRIERSS, ERIEE0, T[S
38X BHETCREFTIEE

1 #include<queue>

2 #include<iostream>

3 #include<cstring>

4 #include<algorithm>

5

6 using namespace std;

7

8 const int N = 100000 + 10, INF = Ox3f3f3f3f;

9
10 int to[N], ne[N], w[N], dist[N], head[N], tot, n, m;
11  bool st[N];
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12
13 void add(int u, int v, int c) {

14 to[tot] = v, w[tot] = ¢, ne[tot] = head[u], head[u] = tot++;
15 3}

16

17  int dijkstra() {

18 memset(dist, Ox3f, sizeof dist);

19 priority_queue<pair<int, int>> heap;

20 dist[1] = 0;

21 heap.push(make_pair(0, 1));

22 while (heap.size()) {

23 int t = heap.top().second; heap.pop();

24 if (st[t]) continue;

25 st[t] = true;

26 for (int i = head[t]; i != -1; i = ne[i]) {
27 int j = to[i], k = w[i];

28 if (dist[j] > dist[t] + k) {

29 dist[j] = dist[t] + k;

30 heap.push(make_pair(-dist[j], §)); //BUEREL, 1EXEYN, IR
31 }

32 }

33 }

34 if (dist[n] == INF) return -1; //FIBFM1BESEZRIn
35 else return dist[n];

36 |}

37

38 int main() {

39 cin >> n >> m;

40 memset(head, -1, sizeof head);

41 for (int i = @; i < m; i++) {

42 int a, b, c;

43 cin >> a >> b >> c;

44 add(a, b, c);

45 }

46 int ans = dijkstra();

47 cout << ans;

48 return 0;

49 |y

Bellman-Ford

RESHE: O(nm), ALLKEILEIREINGREE, TR

138 dist BIELS, BRIEEA 0, B8 kIR (KLERE]), M kIRIRIE
28RED, BLEREREKERN, BRWNSEIRGISET

#include<iostream>

#include<algorithm>

#include<cstring>
using namespace std;

const int N = 510, M = 10010;

O 00N O U1 h W N R

struct Edge { int u, v, w; }edge[M];
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10 int dist[N], backup[N], n, m, k;
11  bool st[N];

12
13 int bellman_ford() {
14 memset(dist, Ox3f, sizeof dist);
15 dist[1] = ©;
16 for (int i = 1; i <= k; i++) {
17 memcpy (backup, dist, sizeof dist);
18 for (int j = 0; j < m; j++) {
19 Edge a = edge[j];
20 dist[a.v] = min(dist[a.v], backup[a.u] + a.w);
21 }
22 }
23 return dist[n];
24 | }
25
26 int main() {
27 cin >> n >> m >> k;
28 for (int i = @; i < m; i++) {
29 int a, b, c;
30 cin >> a >> b >> c;
31 edge[i] = { a,b,c };
32 }
33 int ans = bellman_ford();
34 if (ans > Ox3f3f3f3f / 2) cout << "impossible"; //— M ENN_LGHEHESLVESRIN, FRLAK
F—MERRGEHIA R TTERNE
35 else cout << ans;
36 return 9;
37 |}
SPFA

RAISZREO(kn) , k E—MR\EIEEL,
148 dist ERIERSS, 1HERIEEN 0, BEREHNGIE

2 EIREEAATI, EEIBATIAE

3ERENHRSSL, ERILTTRADGIEIREZER false

ABHRIRAIMER, BETIAIRIE, WRMB[AETIF, WIGBRBABAT I

1 #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4
5 using namespace std;
6
7 const int N = 100000 + 10;
8
9 int dist[N], to[N], ne[N], w[N], head[N], tot;
10  int n, m;
11 int q[N];
12 bool st[N];
13
14 void add(int u, int v, int c¢) {
15 to[tot] = v, w[tot] = c, ne[tot] = head[u], head[u] = tot++;
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16 | }

17
18 int spfa() {
19 memset(dist, Ox3f, sizeof dist);
20 int hh = 9, tt = 1;
21 dist[1] = 0, q[@] = 1;
22 while (hh != tt) {
23 int t = q[hh++];
24 if (hh == N) hh = 0;
25 st[t] = false;
26 for (int i = head[t]; i != -1; i = ne[i]) {
27 int j = to[i], k = w[i];
28 if (dist[j] > dist[t] + k) {
29 dist[j] = dist[t] + k;
30 qltt++] = J;
31 if (tt == N) tt = o;
32 st[j] = true;
33 }
34 }
35 }
36 if (dist[n] == 0x3f3f3f3f) return -1;
37 else return dist[n];
38 |}
39
40 int main() {
41 cin >> n >> m;
42 memset(head, -1, sizeof head);
43 for (int i = 0; i < m; i++) {
44 int a, b, c;
45 cin >> a >> b >> c;
46 add(a, b, c);
47 }
48 int ans = spfa();
49 if (ans == -1) cout << "impossible";
50 else cout << ans;
51 return 0;
52}
Floyd

RIEISZYE: O(n®)
REERETINE: g[i][5] = min(gld][4], gli] [k] + g[k][5])

1 #include<iostream>
2 #include<algorithm>
3
4 using namespace std;
5
6  const int N = 300, INF = Ox3f3f3f3f;
7 int g[N][N], n, m, k;
8
9  void floyd() {
10 for (int k = 1; k <= n; k++)
11 for (int i = 1; i <= n; i++)
12 for (int j = 1; j <= n; j++)
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13

g[1][3] = min(g[i]1[3], glil[k] + g[kI[3D);

14 3
15
16 int main() {
17 cin >> n >> m >> k;
18 for (int i = 1; i <= n; i++) {
19 for (int j = 1; j <= m; j++) {
20 if (i == j) g[i][3] = o;
21 else g[i][j] = INF;
22 }
23 }
24 for (int i = 1; i <= m; i++) {
25 int a, b, c;
26 cin >> a >> b >> c;
27 glal[b] = min(g[a][b], c);
28 }
29 floyd();
30 while (k--) {
31 int u, v;
32 cin >> u >> v;
33 if (g[u][v] > INF / 2) cout <<
34 else cout << g[u][v] << endl;
35 }
36 return 0;
37 | 3
EiEme

IREEERS IR d[i][5]] = d[i][k]&&d[K][4]

O 00 N O v A W N

NN N NNNRREBRRRRER R R B2
VB WNRP O WO®®NOUAWRNR O

/] RERHEF
#include<iostream>
#include<algorithm>
#include<cstring>

using namespace std;
const int N = 30;

bool g[N][N], d[NJ[N];
int n, m, t;

bool st[N];

void floyd() {
memcpy(d, g, sizeof d);

for (int k = 0; k < n; ++k)
for (int i = 0; 1 < n; ++1i)
for (int j = ©; j < n; ++J)

"impossible" << endl; //FfE, MuFiEEZRIv

d{i]1[3] |= d[i][k] && d[k][]];

int check() {

for (int 1 = @; i < n; ++i) if (d[i][i]) return 2;
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69
70
71
72
73
74
75
76
77

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

for (int j =

0; j < n; ++3j)

if (i != j && ('d[i][j]1) & (!d[j][i])) return ©;

return 1;

char get_min() {

for (int 1 = ©; 1 < n; ++1i)

if (Ist[i]) {

bool flag = 1;

for (int j = @; j < n; ++j)
if (!st[j] && d[j1[i]) {

flag = 0;
break;

if (flag) {
st[i] = 1;
return 'A' + 1i;

int main() {

while (cin >> n >>m, n || m) {

memset(g, ©, sizeof g);

int type = ©

for (int 1 = 1; i <=m; ++i) {

P

char str[5];
cin >> str;

int a =

str[0] - 'A', b = str[2] - 'A';

if (!type) {
glal[b] = 1;
floyd();

type

C

heck();

if (type) t = i;

if (!type) puts("Sorted sequence cannot be determined.");

else if (type

relations." << endl;

else {

memset(st, 0, sizeof st);
cout << "Sorted sequence determined after

2) cout << "Inconsistency found after

<< t <<

for (int i = @; 1 < n; ++i) cout << get_min();

cout <<

}

return 0;

<< endl;

<< t <<

relations:

B



SPFAHIfAIR
WRENRWET T n ok, BBABF—EFELIR
tips: ANREEFABATISIEBRT, ATLAMRARE

1 #include<iostream>
2 #include<cstring>
3 #include<queue>
4
5 using namespace std;
6  const int N = 100000 + 10;
7
8 int dist[N], to[N], ne[N], w[N], head[N], tot, n, m, cnt[N];
9  bool st[N];
10
11 void add(int u, int v, int c) {
12 to[tot] = v, w[tot] = c, ne[tot] = head[u], head[u] = tot++;
13}
14
15 int spfa() { //FEGLAFNREtrue, ANFEIREfalse
16 memset(dist, Ox3f, sizeof dist);
17 dist[1] = o;
18 queue<int> q;
19 g.push(1);
20 st[1] = true;
21 for (int i = 1; i <= n; i++) {
22 st[i] = true;
23 g.push(i);
24 }
25 while (q.size()) {
26 int t = q.front(); q.pop();
27 st[t] = false;
28 for (int i = head[t]; i != -1; i = ne[i]) {
29 int j = to[i], k = w[i];
30 if (dist[j] > dist[t] + k) {
31 dist[j] = dist[t] + k;
32 cnt[j] = cnt[t] + 1;
33 if (cnt[j] >= n) return true;
34 if (Ist[j]) {
35 q.push(3);
36 st[j] = true;
37 }
38 }
39 }
40 }
41 return false;
42 | }
43
44 int main() {
45 cin >> n >> m;
46 memset(head, -1, sizeof head);
47 for (int i = @; i < m; i++) {
48 int a, b, c;
49 cin >> a >> b >> c;
50 add(a, b, ¢);
51 }

52 if (spfa()) cout << "Yes";
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53 else cout << "No";
54 return 0;
55}

Prim

RESRE: O(n® +m), BATHREE

1BdistERIELS

2IEAFRER, MIRtRE, FAEEFIERESIEERCRMENIRINERN) IR

1 #include <cstring>
2 #include <iostream>
3 #include <algorithm>
4
5 using namespace std;
6
7 const int N = 510, INF = Ox3f3f3f3f;
8
9 int n, m;
10 int g[N][N];
11 int dist[N];
12 bool st[N];
13
14 int prim()
15 {
16 memset(dist, Ox3f, sizeof dist);
17 int res = 0;
18 for (int i = @; i < n; i++)
19 (
20 int t = -1;
21 for (int j = 1; j <= n; j++)
22 if (!st[j] && (t == -1 || dist[t] > dist[j]))
23 t=3;
24 if (i && dist[t] == INF) return INF;
25 if (i) res += dist[t];
26 st[t] = true;
27 for (int j = 1; j <= n; j++) dist[j] = min(dist[j], g[t1[3i]);
28 }
29 return res;
30 |}
31
32 int main()
33 {
34 scanf("%d%d", &n, &m);
35 memset(g, Ox3f, sizeof g);
36 while (m--)
37 (
38 int a, b, c;
39 scanf("%d%d%d", &a, &b, &c);
40 glal[b] = g[bl[a] = min(g[a][b], c); //REREIANER
41 }
42 int t = prim();
43 if (t == INF) puts("impossible");
44 else printf("%d\n", t);
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45 return 0;
46 | }

Kruskal
BHEISZE: O(mlogn) , FATHERE
1 3R

2 AAEEEFEEY, EAMEESPHIRGHER, Fa—RE&/INERR

1 #include<iostream>
2 #include<algorithm>
3
4 using namespace std;
5 const int N = 1e6, M = 200010;
6 int fa[N], cnt, n, m, ans;
7
8 struct Edge {
9 int u, v, w;
10 bool operator <(const Edge& W)const {
11 return w < W.w;
12 }
13 Yedge[M];
14
15  int find(int x) { //FHEEZOEE
16 return fa[x] == x ? fa[x] : fa[x] = find(fa[x]);
17 )
18
19  bool kruskal() {
20 for (int i = 1; i <= n; i++) fa[i] = i;
21 sort(edge, edge + m);
22 for (int i = 0; i < m; i++) {
23 int a = find(edge[i].u), b = find(edge[i].v), ¢
24 if (a !=b) {
25 fa[a] = b;
26 ans += c;
27 cnt++;
28 }
29 }
30 if (cnt < n - 1) return false; //FiHEE
31 else return true;
32 | }
33
34 int main() {
35 cin >> n >> m;
36 for (int i = @; i < m; i++) {
37 int a, b, c;
38 cin >> a >> b >> ¢;
39 edge[i] = { a,b,c };
40 }
41 if (kruskal()) cout << ans;
42 else cout << "impossible";
43 return 9;

44 | 3

edge[i].w;
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FBEH"FE
ERNRREERN, BEMPIIR N RBER T RE—FEE, BAZEAR—SE

1  #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4
5 using namespace std;
6
7 const int N = 100010, M = 200010;
8 int head[N], to[M], ne[M], tot, color[N];
9
10  void add(int u, int v) {
11 to[tot] = v, ne[tot] = head[u], head[u] = tot++;
12}
13
14 bool dfs(int u, int c¢) {
15 color[u] = c;
16 for (int i = head[u]; ~i; i = ne[i]) {
17 int § = to[il;
18 if (!lcolor[j]) {
19 if (!dfs(j, 3 - c)) return false;
20 }
21 else if (color[j] == c) return false;
22 }
23 return true;
24}
25
26 int main() {
27 memset(head, -1, sizeof head);
28 int n, m;
29 scanf("%d%d", &n, &m);
30 while (m--) {
31 int a, b;
32 scanf("%d%d", &a, &b);
33 add(a, b), add(b, a);
34 }
35 bool flag = true;
36 for (int i = 1; i <= n; i++) {
37 if (!lcolor[i]) {
38 if (!dfs(i, 1)) {
39 flag = false;
40 break;
41 }
42 }
43 }
44 if (flag) puts("Yes");
45 else puts("No");
46 return 0;

I
J
-
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GFFIEE

IR — D EIRAIUEC AR

ANiE:

i . —PMEERERSIR)E—MNINES, HPERERKILERE A RS
RORILEE © —DERIFFEREH, FrStEingmShIItE, FRASAILE
R © H—PERNTEF, ETRREENESR, WFRZILE/H7eEItE
LEH . N—AROERBE, ROREGITIFICELL, RO RIS EIRARE

1 #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4
5 using namespace std;
6
7  const int N = 510, M = 100010;
8
9 int head[N], to[M], ne[M], tot, match[N];
10 bool st[N];
11
12 void add(int u, int v) {
13 to[tot] = v, ne[tot] = head[u], head[u] = tot++;
14 | 3
15
16  bool find(int x) {
17 for (int i = head[x]; ~i; i = ne[i]) {
18 int j = to[i];
19 if (!st[j]) {
20 st[j] = true;
21 if (match[j] == @ || find(match[j])) {
22 match[j] = x;
23 return true;
24 }
25 }
26 }
27 return false;
28}
29
30 int main() {
31 memset(head, -1, sizeof head);
32 int n1, n2, m;
33 scanf("%d%d%d", &nl, &n2, &m);
34 while (m--) {
35 int a, b;
36 scanf("%d%d", &a, &b);
37 add(a, b);
38 }
39 int res = 0;
40 for (int i = 1; i <= n1; i++) {
41 memset(st, false, sizeof st);
42 if (find(i)) res++;
43 }
44 printf("%d", res);
45 return 0;
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46 | }

{ZIBRLCA

RHEISZREE: FRNEO (nlogn) , #IEO0(logn)

i% Flz, k] 3= « 189 28 3B%, Fla, k] = F[F[z, k — 1)][k — 1]
138 dx] TRz HRE, AHE dz] >= d[y]

2 AT HHEIIR S B, 1B 2 M EERS y B—RE

35LE =y, MHBABEKE Lca, LcAFRE ¢, BN z, y —iedrsE bk, BFES

1 #include<iostream>
2 #include<cstring>
3 #include<algorithm>
4 #include<cstdio>
5  #include<cmath>
6 using namespace std;
7 const int N = 40010, M = N * 2;
8 int head[N], ne[M], to[M], tot;
9 int depth[N], fa[N][20];
10 int n, m, root, t;
11 int q[N];
12
13 void add(int u, int v) {
14 to[tot] = v, ne[tot] = head[u], head[u] = tot++;
15 | 3
16
17 void bfs() {
18 memset(depth, 0x3f, sizeof depth);
19 depth[@] = 0, depth[root] = 1;
20 int hh = @, tt = 0;
21 gq[@] = root;
22 while (hh <= tt) {
23 int x = q[hh++];
24 for (int i = head[x]; ~i; i = ne[i]) {
25 int y = to[i];
26 if (depth[y] > depth[x] + 1)
27 depth[y] = depth[x] + 1;
28 q[++tt] = y;
29 fa[yl[e] = x;
30 for (int k = 1; k <= 15; k++)
31 fa[yl[k] = fa[fa[y][k - 1]][k - 1];
32 }
33 }
34 }
35 | }
36
37 int lca(int x, int y) {
38 if (depth[x] < depth[y]) swap(x, y);
39 for (int k = t; k >= 0; k--) {
40 if (depth[fa[x][k]] >= depth[y]) x = fa[x][k];
41 }
42 if (x ==y) return x;
43 for (int k = t; k >= 0; k--) {
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44 if (fa[x][k] != fa[y][k])

45 x = fa[x][k], y = fa[y][k];
46 }
47 return fa[x][0];
48 | 3
49
50  int main() {
51 memset(head, -1, sizeof head);
52 t = 15;
53 scanf("%d", &n);
54 for (int i = @; i < n; i++) {
55 int a, b;
56 scanf("%d%d", &a, &b);
57 if (b == -1) root =
58 else add(a, b), add(b, a);
59 }
60 bfs();
61 scanf("%d", &m);
62 while (m--)
63 {
64 int a, b;
65 scanf("%d%d", &a, &b);
66 int p = lca(a, b);
67 if (p == a) puts("1");
68 else if (p == b) puts("2");
69 else puts("0");
70 }
71 return 0;
72}
tarjan3KLCA

B&EE, EjWﬁkszrh:()(nl—FTﬂ
ERENFCEHIESNZ, WPTRD A=

f"iﬁfﬂ“ﬁé#ﬂlﬁliﬁﬂﬂ’ﬂ*ﬁ,\‘\, hﬂEjJ 2
LFRER, EERENT R, XETAHEHNRIEELET R © LUK « B9EE. FRcA 1
7xﬁlﬁllﬂﬁ’§l‘p,m B =[ne]

ERBER JraE ML, S—MTRIIRC 2 B, SHEENRTREFRENRKTRIFC—ENL |
BEMmam—ES

17/ R EHESRRIES

2 #include<iostream>

3 #include<cstdio>

4 #include<algorithm>

5  #include<cstring>

6 #include<vector>

7

8 using namespace std;

9
10  const int N = 10010, M = N * 2;
11
12 int head[N], to[M], ne[M], w[M], tot;
13 dint n, m;
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int fa[N];

int dist[N], vis[N];

int res[M];

vector<pair<int, int> > query[N];

void add(int u, int v, int c) {

to[tot] = v, w[tot] = ¢, ne[tot] = head[u], head[u] = tot++;

int find(int x) {
return fa[x] == x ? fa[x] : fa[x] = find(fa[x]);

void dfs(int u, int fa) {
for (int i = head[u]; ~i; i = ne[i]) {
int j = to[i];

if (j == fa) continue;
dist[j] = dist[u] + w[i];
dfs(j, u);

void tarjan(int u) {
vis[u] = 1;
for (int i = head[u]; ~i; i = ne[i]) {
int j = to[i];
if (tvis[3]) {
tarjan(j);
fa[j]l = u;

for (pair<int, int> item : query[u]) {
int y = item.first, id = item.second;
if (vis[y] == 2) {
int anc = find(y);
res[id] = dist[u] + dist[y] - 2 * dist[anc];

}

vis[u] = 2;

int main() {
memset(head, -1, sizeof head);
scanf("%d%d", &n, &m);
for (int i =0; i < n - 1; i++) {
int a, b, c;
scanf("%d%d%d", &a, &b, &c);
add(a, b, c), add(b, a, c);

}

for (int i =0; 1 < m; i++) {
int a, b;
scanf("%d%d", &a, &b);
if (a !'=b) {

query[a].push_back({ b,i });
query[b].push_back({ a,i });
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73 for (int i = 1; i <= n; i++) fa[i] = i;
74
75 dfs(1, -1); //TRALIREERES
76 tarjan(1);
77
78 for (int 1 = @; i < m; i++) printf("%d\n", res[i]);
79 return 0;
80 3}
BREERKESSE
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T EAIT R @ BRMIHERT, 18« IAES, #II8L Tow[x]=dfn[x]
2138 = A9HIA (=, v)

(M & yigFinEd, Whikes (z,y) 8, BF35Ey, MyEizE €
Tow[u]l=min(low[x],Tow[y])

(2) & y HRAEEE y &+, WS Towlul=min(Tow[x],dfn[y])
3.&5 y EiZAl, FIRTERA lowlx]l=dfn[x] , HEBENREMEFREESR, BE = Hik

RERBESBHIEEN: MEMESITEIES, M BRI, B lowlxl=dfnlx] B3z, NWiEHMN z
LTS T R — RN E D B

1 #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4 #include<algorithm>
5
6 using namespace std;
7
8 const int N = 10010, M = 50010;
9
10  int n, m;
11 int h[N], to[M], ne[M], idx;
12 int dfn[N], low[N], cnt;
13 int stk[N], top;
14 bool ins[N];
15 int id[N], scc_cnt, sz[N];
16 int dout[N];
17
18 inline void add(int u, int v) {
19 to[idx] = v, ne[idx] = h[u], h[u] = idx++;
20 }
21
22 void tarjan(int u) {
23 dfn[u] = low[u] = ++cnt;
24 stk[++top] = u, ins[u] = true;
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for (int i = h[u]; ~i; i = ne[i]) {
int j = to[i];
if (ldfn[j]) {
tarjan(j);
low[u] = min(low[u], low[j]);
¥
else if (ins[j]) low[u] = min(low[u], dfn[j]);

if (dfn[u] == low[u]) {

int y;

++scc_cnt;

do {
y = stk[top--];
ins[y] = false;
id[y] = scc_cnt;
sz[scc_cnt]++;

} while (y != u);

int main() {
scanf("%d%d", &n, &m);
memset(h, -1, sizeof h);
while (m--) {
int a, b;
scanf("%d%d", &a, &b);
add(a, b);

for (int i = 1; i <= n; ++i)
if (!dfn[i])
tarjan(i);

for (int i = 1; i <= n; ++i)
for (int k = h[i]; ~k; k = ne[k]) {
int j = to[k];
int a = id[i], b = id[j];
if (a != b) dout[a]++;

int zeros = 0, sum = 0;
for (int 1 = 1; i <= scc_cnt; ++1i)
if (!dout[i]) {
Zeros++;
sum += sz[i];
if (zeros > 1) {

sum = 9;
break;
}
}
printf("%d", sum);
return 0;
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1 // e-dcc
2 // Acwing395 TIRIER
3 #include<iostream>
4 #include<cstdio>
5  #include<cstring>
6  #include<algorithm>
7
8 using namespace std;
9
10  const int N = 5010, M = 20010;
11
12 int n, m;
13 int h[N], to[M], ne[M], idx;
14 int dfn[N], low[N], timestamp;
15 int stk[N], top;
16 int id[N], dcc_cnt;
17 bool bridge[N];
18 int d[N];
19
20 inline void add(int u, int v) {
21 to[idx] = v, ne[idx] = h[u], h[u] = idx++;
22 | 3
23
24 void tarjan(int u, int from) {
25 dfn[u] = low[u] = ++timestamp;
26 stk[++top] = u;
27 for (int i = h[u]; ~i; i = ne[i]) {
28 int j = to[i];
29 if (ldfn[i]) {
30 tarjan(j, i);
31 low[u] = min(low[u], low[j]);
32 if (dfn[u] < low[]])
33 bridge[i] = bridge[i ~ 1] = true;
34 }
35 else if (i != (from ~ 1)) low[u] = min(low[u], dfn[j]);
36 }
37
38 if (low[u] == dfn[u]) {
39 ++dcc_cnt;
40 int y;

41 do {
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22
23
24
25
26

y = stk[top--];

id[y] = dcc_cnt;
} while (y != u);
}
¥
int main() {
scanf("%d%d", &n, &m);
memset(h, -1, sizeof h);
while (m--) {
int a, b;
scanf("%d%d", &a, &b);
add(a, b), add(b, a);
}
tarjan(1, -1);
for (int i = 0; i < idx; ++i)
if (bridge[i])
dlid[to[i]]]++;
int cnt = 0;
for (int 1 = 1; i <= dcc_cnt; ++1)
if (d[i] == 1)
cnt++;
printf("%d", (cnt + 1) / 2);
return 0;
¥
// v-dcc
// Acwingl183 E8}H
#include<iostream>
#include<cstdio>
#include<cstring>
#include<algorithm>
using namespace std;

const int N = 10010, M = 30010;

int n, m;

int h[N], to[M], ne[M], idx;
int low[N], dfn[N], timestamp;
int root, ans;

inline void add(int u, int v) {
to[idx] = v, ne[idx] = h[u], h[u] =

void tarjan(int u) {
low[u] = dfn[u] = ++timestamp;
int cnt = 9;
for (int i = h[u]; ~i; i = ne[i]) {
int j = to[i];
if (tdfn[3]) {

idx++;



27 tarjan(j);

28 low[u] = min(low[u], low[j]);
29 if (low[j] >= dfn[u]) cnt++;
30 }
31 else low[u] = min(low[u], dfn[j]);
32 }
33 if (u !'= root) cnt++;
34 ans = max(ans, cnt);
35 | 3
36
37 int main() {
38 while (scanf("%d%d", &n, &m), n || m) {
39 memset(h, -1, sizeof h);
40 memset (dfn, 0, sizeof dfn);
41 idx = timestamp = 0;
42
43 while (m--) {
44 int a, b;
45 scanf("%d%d", &a, &b);
46 add(a, b), add(b, a);
47 }
48
49 ans = 0;
50 int cnt = 9;
51 for (root = @; root < n; ++root)
52 if (!dfn[root]) {
53 cnt++;
54 tarjan(root);
55 }
56 printf("%d\n", ans + cnt - 1);
57 }
58 return 9;
59 |}
ERRLER(FIRE
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1 7/ BRAIEIEE

2 #include<iostream>

3 #include<cstdio>

4 #include<cstring>

5  #include<algorithm>

6

7/ using namespace std;

8

9 const int N = 100010, M = 400010;
10
11 int t, n, m;
12 int h[N], to[M], ne[M], idx;
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bool used[M];
int ans[M / 2], cnt;
int din[N], dout[N];

inline void add(int u, int v) {
to[idx] = v, ne[idx] = h[u], h[u] =

void dfs(int u) {
for (int& i = h[u]; ~i;) {
if (used[i]) {
i = ne[i];
continue;

used[i] = true;
if (t == 1) used[i ~ 1] = true;

int res;
if (t ==1) {

res =1/ 2 + 1;

if (i & 1) res = -res;
}

else res =i + 1;

int j = to[i];
i = ne[i];
dfs(J);

ans[++cnt] = res;

int main() {
scanf("%d%d%d", &t, &n, &m);
memset(h, -1, sizeof h);

for (int 1 = 0; 1 < m; ++1i) {
int a, b;
scanf("%d%d", &a, &b);
add(a, b);
if (t == 1) add(b, a);
din[b]++, dout[a]++;

}
if (t ==1) {
for (int i = 1; i <= n; ++1i)
if (din[i] + dout[i] & 1) {
puts("NO");
return 0;
}
}
else {

for (int i = 1; i <= n; ++i)
if (din[i] != dout[i]) {
puts("NO");
return 0;

idx++;



71 }

72
73 for (int i = 1; i <= n; ++i)
74 if (h[i] != -1) {
75 dfs(i);
76 break;
77 }
78
79 if (ent < m) {
80 puts("NO");
81 return 0;
82 }
83
84 puts("YES");
85 for (int i = cnt; i; --i) printf("%d ", ans[i]);
86 return 9;
87 }
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1  #include<iostream>
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#include<cstring>
#include<algorithm>
#include<cstdio>

using namespace std;

const int N = 1010, M = 20010, INF = 1e9;

int n, m, S, T;

int h[N], to[M], c[M], ne[M], tot;
int q[N], d[N], pre[N];

bool vis[N];

void add(int u, int v, int w) {
to[tot] = v, c[tot] = w, ne[tot]
to[tot] = u, c[tot] 0, ne[tot]

h[u], h[u]
h{v], h[v]

bool bfs() {
memset(vis, false, sizeof vis);
int head = -1, tail = 0;
q[++head] = S, vis[S] = true, d[S] = INF;
while (head <= tail) {
int t = q[head++];
for (int i = h[t]; ~i; i = ne[i]) {
int ver = to[i];

tot++; //EIEMAIA
tot++; //ERMEIA

if (lvis[ver] && c[i]) { //BEAFRN0, EEEFF

vis[ver] = true;

dlver] = min(d[t], c[i]);
pre[ver] = i;

if (ver == T) return true;

q[++tail] = ver;

}

return false;

int EK() { //Edmonds-Karp
int res = 9;
while (bfs()) {
res += d[T];

for (int 1 = T; 1 !=S; i = to[pre[i] ~ 1])
c[pre[i]] -= d[T], c[pre[i] ~ 1] += d[T];

}

return res;
}
int main() {
memset(h, -1, sizeof h);
scanf("%d%d%d%d", &n, &m, &S, &T);
while (m--) {
int u, v, w;
scanf("%d%d%d", &u, &v, &w);
add(u, v, w);
}
printf("%d", EK());
return 0;
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1 #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4 #include<algorithm>
5
6 using namespace std;
7 const int N = 100010, M = 200010, INF = @Ox3f3f3f3f;
8
9 dintn, m, S, T;
10 int h[N], ne[M], to[M], c[M], f[M], tot;
11  bool vis[N];
12 int d[N], cur[N], g[N];
13
14 inline void add(int u, int v, int w) {
15 to[tot] = v, c[tot] = w, ne[tot] = h[u], h[u] = tot++;
16 to[tot] = u, c[tot] = @, ne[tot] = h[v], h[v] = tot++;
17}
18
19  bool bfs() { // PE
20 memset(d, -1, sizeof d);
21 int head = 0, tail = ©;
22 gq[e] =S, d[S] = @, cur[S] = h[S];
23 while (head <= tail) {
24 int t = q[head++];
25 for (int i = h[t]; ~i; i = ne[i]) {
26 int ver = to[i];
27 if (d[ver] == -1 8&& c[i]) {
28 dlver] = d[t] + 1;
29 cur[ver] = h[ver];
30 if (ver == T) return true;
31 q[++tail] = ver;
32 }
33 }
34 }
35 return false;
36 |}
37
38 int find(int u, int limit) { // K&
39 if (u == T) return limit;
40 int flow = ©;
41 for (int i = cur[u]; ~i && flow < limit; i = ne[i]) {
42 curfu] = i; // HEBEMUL
43 int ver = to[i];
44 if (d[ver] == d[u] + 1 && c[i]) {
45 int t = find(ver, min(c[i], limit - flow));
46 if (!'t) d[ver] = -1;
47 c[i] -= t, c[i ~ 1] += t, flow += t;
48 }
49 }
50 return flow;

51 3}
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int dinic() {
int res = 0, flow;

while (bfs()) while (flow = find(S, INF)) res += flow;

return res;

int main() {
memset(h, -1, sizeof h);

scanf("%d%d%d%d", &n, &m, &S, &T);

while (m--) {
int a, b, w;

scanf("%d%d%d", &a, &b, &w);

add(a, b, w);

}
printf("%d", dinic());
return 0;
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// dinic 53 EPCES
/] NRRBEL~mE—FIKE 1R
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/] RIEENEWE, NuBIVIE—FRIKE A58

/] KEKRREIAans
#include<iostream>
#include<cstdio>
#include<algorithm>
#include<cstring>

using namespace std;

const int N = 110, M = 5210, INF =

le8;

int head[N], to[M], ne[M], c[M], tot;

int q[N], d[N], cur[N];
int n, m, S, T;

static char buf[1 << 20], * p1, * p2;
size t fread(void* buffer, size_ t size, size_t count, FILE* stream);
#tdefine gc() (pl==p28&&(p2=(pl=buf)+fread(buf,1,1<<20,stdin),pl==p2)?EOF:*pl++)

template <typename T>

inline T read(T& x) {
x =0; TFf=1; char ¢ = gc();
while (!isdigit(c)) { if (c ==
while (isdigit(c)) { x = (x <«
x *= f;

-0)f = -1 c=gc();5 }
1) + (x << 3) + (c ~ 48); c = gc(); }

inline void add(int u, int v, int w) {

to[tot] = v, c[tot]
to[tot] = u, c[tot]

bool bfs() {

w, ne[tot] = head[u], head[u]
0, ne[tot] = head[v], head[v]

tot++;

tot++;
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int

int

int

int hh = 9, tt = 0;
memset(d, -1, sizeof d);
g[e] =S, d[S] = @, cur[S] = head[S];
while (hh <= tt) {
int t = q[hh++];
for (int i = head[t]; ~i; 1 = ne[i]) {
int ver = to[i];
if (d[ver] == -1 && c[i]) {
d[ver] = d[t] + 1;
cur[ver] = head[ver];
if (ver == T) return true;
q[++tt] = ver;

}

return false;

find(int u, int limit) {
if (u == T) return limit;
int flow = 9;
for (int i = curf[u]; ~i && flow < limit; i = ne[i]) {
curfu] = i;
int ver = to[i];
if (d[ver] == d[u] + 1 && c[i]) {
int t = find(ver, min(c[i], limit - flow));
if (!'t) d[ver] = -1;
c[i] -= t, c[i ~ 1] += t, flow += t;

}

return flow;

dinic() {
int res = 0, flow;

while (bfs()) while (flow = find(S, INF)) res += flow;

return res;

main() {

read(m), read(n);

S=0, T=n+1;

memset(head, -1, sizeof head);

for (int 1 = 1; i <= m; i++) add(S, i, 1);

for (int i =m+ 1; 1 <= n; i++) add(i, T, 1);
int a, b;

while (read(a), read(b), a != -1) {

add(a, b, 1);
}
printf("%d\n", dinic());
for (int 1 = 0; i < tot; i += 2) {
if (to[i] > m && to[i] <= n && !c[i])
printf("%d %d\n", to[i ~ 1], to[il]);
}

return 0;
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1 /7 BIRCETRATEITR
2 // e<=mAl{Ti- FRA{TR<= ERATR- TR TR
3
4 #include<iostream>
5 #include<cstdio>
6  #include<algorithm>
7 #include<cstring>
8
9 using namespace std;
10
11  const int N = 210, M = (10200 + N) * 2, INF = 1e8;
12
13 int head[N], f[M], ne[M], to[M], 1[M], idx;
14 int n, m, S, T;
15 int q[N], d[N], cur[N], A[N];
16
17 static char buf[1 << 25], * pl, * p2;
18 size t fread(void* buffer, size t size, size_t count, FILE* stream);
19 #define gc() (pl==p2&&(p2=(pl=buf)+fread(buf,1,1<<20,stdin),pl==p2)?EOF:*pl++)
20
21 void read(int& x) {
22 X = 0; int f = 1; char ¢ = gc();
23 while (!isdigit(c)) { if (f == '-')f = -1; c = gc(); }
24 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = gc(); }
25 x *= f;
26 3}
27
28 void add(int u, int v, int c, int d) {
29 to[idx] = v, f[idx] = d - ¢, 1[idx] = c, ne[idx] = head[u], head[u] = idx++;
30 to[idx] = u, f[idx] = @, ne[idx] = head[v], head[v] = idx++;
31 | 3
32
33 bool bfs() {
34 int hh = @, tt = 0;
35 memset(d, -1, sizeof d);
36 q[e] = S, d[S] = @, cur[S] = head[S];
37 while (hh <= tt) {
38 int t = q[hh++];
39 for (int i = head[t]; ~i; i = ne[i]) {
40 int ver = to[i];
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41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

int

int

int

if (d[ver] == -1 && f[i]) {
d[ver] = d[t] + 1;
cur[ver] = head[ver];
if (ver == T) return true;
q[++tt] = ver;

}

return false;

find(int u, int limit) {
if (u == T) return limit;
int flow = ©;

for (int i

curfu]; ~i && flow < limit; i = ne[i]) {

curfu] i;

int ver = to[i];

if (d[ver] == d[u] + 1 && f[i]) {
int t = find(ver, min(f[i], limit - flow));
if (!'t) d[ver] = -1;
f[i] -= t, f[1i ~ 1] += t, flow += t;

}

return flow;

dinic() {

int res = 0, flow;

while (bfs()) while (flow = find(S, INF)) res += flow;
return res;

main() {
memset(head, -1, sizeof head);
read(n), read(m);
S=0, T=n+1;
for (int 1 = 0; i < m; i++) {
int a, b, c, d;
read(a), read(b), read(c), read(d);
add(a, b, c, d);
Ala] -= ¢, A[b] += c;

int tot = 9;

for (int 1 = 1; i <= n; i++) {
if (A[i] > @) add(S, i, @, A[i]), tot += A[i];
else if (A[i] < ©) add(i, T, o0, -A[i]);

}
if (dinic() != tot) printf("NO");
else {
printf("YES\n");
for (int i =0; i <m* 2; i +=2) { // BWHENEHNAITR
printf("%d\n", f[i ~ 1] + 1[i]);
}
}
return 0;
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1 /7 BRLETHRENR
2 #include<cstdio>
3 #include<algorithm>
4 #include<iostream>
5  #include<cstring>
6
7 using namespace std;
8
9 const int N = 210, M = (N + 10000) * 2, INF = Ox3f3f3f3f;
10
11 int head[N], to[M], ne[M], c[M], idx;
12 int g[N], d[N], cur[N], A[N];
13 dintn, m S, T, s, t;
14
15 static char buf[l << 25], * pl, * p2;
16 size t fread(size_t* buffer, size t size, size_t sount, FILE* stream);
17  #define gc() (pl==p2&&(p2=(pl=buf)+fread(buf,1,1<<20,stdin),pl==p2)?EOF:*pl++)
18 template <typename T> inline void read(T& x) {
19 X =0; Tf=1; char ¢ = gc();
20 while (!isdigit(c)) { if (c == "-'")f = -1; c = gc(); }
21 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); ¢ = gc(); }
22 X *= f;
23}
24
25  inline void add(int u, int v, int w) {
26 to[idx] = v, c[idx] = w, ne[idx] = head[u], head[u] = idx++;
27 to[idx] = u, c[idx] = @, ne[idx] = head[v], head[v] = idx++;
28}
29
30 bool bfs() {
31 int hh = 9, tt = 0;
32 memset(d, -1, sizeof d);
33 g[e] =S, d[S] = @, cur[S] = head[S];
34 while (hh <= tt) {
35 int t = q[hh++];
36 for (int i = head[t]; ~i; i = ne[i]) {
37 int ver = to[i];
38 if (d[ver] == -1 && c[i]) {
39 d[ver] = d[t] + 1;
40 cur[ver] = head[ver];
41 if (ver == T) return true;
42 q[++tt] = ver;
43 }
44 }
45 }
46 return false;

47 |}
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48
49 int find(int u, int limit) {

50 if (u == T) return limit;

51 int flow = ©;

52 for (int i = cur[u]; ~i & flow < limit; i = ne[i]) {
53 cur[u] = i;

54 int ver = to[i];

55 if (d[ver] == d[u] + 1 && c[i]) {

56 int t = find(ver, min(c[i], limit - flow));
57 if (!t) d[ver] = -1;

58 c[i] -= t, c[i » 1] += t, flow += t;
59 }

60 }

61 return flow;

62 }

63

64  int dinic() {

65 int res = 9, flow;

66 while (bfs()) while (flow = find(S, INF)) res += flow;
67 return res;

68 )

69

70 int main() {

71 memset(head, -1, sizeof head);

72 read(n), read(m), read(s), read(t);

73 S=0, T=n+1;

74 while (m--) {

75 int a, b, ¢, d;

76 read(a), read(b), read(c), read(d);

77 add(a, b, d - ¢);

78 A[a] -= c, A[b] += c;

79 }

80 int tot = 0;

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

82 if (A[i] > @) add(S, i, A[i]), tot += A[i];
83 else if (A[i] < @) add(i, T, -A[i]);

84 }

85 add(t, s, INF);

86 if (dinic() < tot) printf("No Solution");

87 else {

88 int res = c[idx - 1];

89 S =5, T=t;

90 c[idx - 1] = c[idx - 2] = @; // MHEEISL
91 printf("%d", res + dinic());

92 }

93 return 9;

94 %

BRELCLETRENE
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3 #include<iostream>
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#include<cstdio>

#include<algorithm>

#include<cstring>

using namespace std;

const int N = 50010, M = (125005 + N) * 2, INF = Ox3f3f3f3f;
int head[N], ne[M], to[M], c[M], idx;

int gq[N], d[N], cur[N], A[N];

int n, my, S, T, s, t;

static char buf[1l << 25], * p1, * p2;
size_t fread(void* buffer, size_t size, size_t count, FILE* stream);
#tdefine gc() (pl==p28&&(p2=(pl=buf)+fread(buf,1,1<<20,stdin),pl==p2)?EOF:*pl++)
template <typename T> inline void read(T& x) {
x =0; Tf =1; char c = gc();

while (!isdigit(c)) { if (c == '-")f = -1; c = gc(); }
while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = gc(); }
R ¥ {3

inline void add(int u, int v, int w) {
to[idx] = v, c[idx] = w, ne[idx] = head[u], head[u]
to[idx] = u, c[idx] = @, ne[idx] head[v], head[v]

idx++;

idx++;

bool bfs() {
int hh = 9, tt = 0;
memset(d, -1, sizeof d);
q[@] = S, d[S] = @, cur[S] = head[S];
while (hh <= tt) {
int t = q[hh++];
for (int i = head[t]; ~i; i = ne[i]) {
int ver = to[i];
if (d[ver] == -1 && c[i]) {
d[ver] = d[t] + 1;
cur[ver] = head[ver];
if (ver == T) return true;
q[++tt] = ver;

}

return false;

int find(int u, int 1limit) {
if (u == T) return limit;
int flow = 9;
for (int i = curf[u]; ~i && flow < limit; i = ne[i]) {
curfu] = i;
int ver = to[i];
if (d[ver] == d[u] + 1 && c[i]) {
int t = find(ver, min(c[i], limit - flow));
if (!'t) d[ver] = -1;
c[i] -= t, c[i ~ 1] += t, flow += t;

}

return flow;



62
63 int dinic() {

64 int res = 0, flow;
65 while (bfs()) while (flow = find(S, INF)) res += flow;
66 return res;
67  }
68
69 int main() {
70 memset(head, -1, sizeof head);
71 read(n), read(m), read(s), read(t);
72 S=0, T=n+1;
73 while (m--) {
74 int a, b, ¢, d;
75 read(a), read(b), read(c), read(d);
76 add(a, b, d - ¢);
77 Ala] -= c, A[b] += c;
78 }
79 int tot = 0;
80 for (int i = 1; i <= n; i++) {
81 if (A[i] > @) add(S, i, A[i]), tot += A[i];
82 else if (A[i] < @) add(i, T, -A[i]);
83 }
84 add(t, s, INF);
85 if (dinic() < tot) printf("No Solution");
86 else {
87 int res = c[idx - 1];
88 S=1t, T=s;
89 c[idx - 1] = c[idx - 2] = 0;
90 printf("%d", res - dinic());
91 }
92 return 9;
93 |}
ZRCRXR

BY—MBRRER S, MFARR s, BY—REEN +oo i, Bl c(S,si) = +oo
EY—MERCRT , YTFRBLRt, BY—FBEN +oo BIA, Bl c(t;,T) = +oo
[FEREHIRAREFT S— > T &R

1 /7 NBRRRASNRRIE—FBENINFAA
2/ NBNCREBRCRIE—FRBENINFAAL
3 #include<iostream>
4 #include<cstdio>
5 #include<algorithm>
6  #include<cstring>
7 using namespace std;
8 const int N = 10005, M = (100000 + N) * 2, INF = @x3f3f3f3f;
9 int head[N], to[M], ne[M], c[M], tot;
10 int q[N], cur[N], d[N];
11 dintn, m, S, T;
12
13 static char buf[1 << 25], * p1, * p2;
14 size t fread(void* buffer, size t size, size t count, FILE* stream);
15  #define gc() (pl==p28&&(p2=(pl=buf)+fread(buf,1,1<<20,stdin),pl==p2)?EOF:*pl++)
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16  template <typename T> inline void read(T& x) {

17 x =0; Tf =1; char ¢ = gc();

18 while (!isdigit(c)) { if (c == "-')f = -1; c = gc(); }
19 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = gc(); }
20 X *= f;

21}

22

23 void add(int u, int v, int w) {

24 to[tot] = v, c[tot] = w, ne[tot] = head[u], head[u] = tot++;
25 to[tot] = u, c[tot] = 9, ne[tot] = head[v], head[v] = tot++;
26}

27

28  bool bfs() {

29 int hh = @, tt = 0;

30 memset(d, -1, sizeof d);

31 g[e] =S, d[S] = @, cur[S] = head[S];

32 while (hh <= tt) {

33 int t = q[hh++];

34 for (int i = head[t]; ~i; i = ne[i]) {

35 int ver = to[i];

36 if (d[ver] == -1 && c[1]) {

37 d[ver] = d[t] + 1;

38 cur[ver] = head[ver];

39 if (ver == T) return true;

40 q[++tt] = ver;

41 }

42 }

43 }

44 return false;

45 |}

46

47 int find(int u, int limit) {

48 if (u == T) return limit;

49 int flow = 0;

50 for (int i = cur[u]; ~i && flow < limit; i = ne[i]) {
51 curfu] = i;

52 int ver = to[i];

53 if (d[ver] == d[u] + 1 && c[i]) {

54 int t = find(ver, min(c[i], limit - flow));
55 if (!t) d[ver] = -1;

56 c[i] -= t, c[i ~ 1] += t, flow += t;

57 }

58 }

59 return flow;

60 | }

61

62  int dinic() {

63 int res = 0, flow;

64 while (bfs()) while (flow = find(S, INF)) res += flow;
65 return res;

66 }

67

68 int main() {

69 memset(head, -1, sizeof head);

70 int sc, tc;

71 read(n), read(m), read(sc), read(tc);

72 S=0, T=n+1;

73 while (sc--) {



74 int s;

75 read(s);
76 add(S, s, INF);
77 }
78 while (tc--) {
79 int t;
80 read(t);
81 add(t, T, INF);
82 }
83 while (m--) {
84 int a, b, w;
85 read(a), read(b), read(w);
86 add(a, b, w);
87 }
88 printf("%d", dinic());
89 return 9;
90 3
=

RSXRENEIEEAE, &IERRR

1 #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4 #include<algorithm>
5
6 using namespace std;
7  const int N = 10010, M = 200010, INF = Ox3f3f3f3f;
8
9 dintn, m, S, T;
10 int h[N], to[M], c[M], ne[M], tot;
11 int g[N], d[N], cur[N];
12
13  inline void read(int& x) {
14 X = 0; int £ = 1; char c = getchar();
15 while (!isdigit(c)) { if (¢ == "-')f = -1; c = getchar(); }
16 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = getchar(); }
17 X *= f;
18}
19
20 inline void add(int u, int v, int w) {
21 to[tot] = v, c[tot] = w, ne[tot] = h[u], h[u] = tot++;
22 to[tot] = u, c[tot] = @, ne[tot] = h[v], h[v] = tot++;
23 3}
24
25 pool bfs() {
26 int hh = @, tt = @;
27 memset(d, -1, sizeof d);
28 q[e] = S, d[S] = @, cur[S] = h[S];
29 while (hh <= tt) {
30 int t = q[hh++];
31 for (int i = h[t]; ~i; i = ne[i]) {
32 int ver = to[i];
33 if (d[ver] == -1 && c[1i]) {
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34 dlver] = d[t] + 1;

35 cur[ver] = h[ver];
36 if (ver == T) return true;
37 q[++tt] = ver;
38 }
39 }
40 }
41 return false;
42 )
43
44 int find(int u, int limit) {
45 if (u == T) return limit;
46 int flow = 0;
47 for (int i = cur[u]; ~i && flow < limit; i = ne[i]) {
48 curfu] = i;
49 int ver = to[i];
50 if (d[ver] == d[u] + 1 8&& c[i]) {
51 int t = find(ver, min(c[i], limit - flow));
52 if (!t) d[ver] = -1;
53 c[i] -= t, c[i ~ 1] += t, flow += t;
54 }
55 }
56 return flow;
57 |}
58
59 int dinic() {
60 int res = 0, flow;
61 while (bfs()) while (flow = find(S, INF)) res += flow;
62 return res;
63 3
64
65 int main() {
66 read(n), read(m), read(S), read(T);
67 memset(h, -1, sizeof h);
68 while (m--) {
69 int a, b, w;
70 read(a), read(b), read(w);
71 add(a, b, w);
72 }
73 printf("%d", dinic());
74 return 0;
75 3
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g ELRR STICR T, NERERE—FRSEN v 8, RERZERNAEEN +oo

1 // NOI2006 FRAFKF
2 #include<iostream>
3 #include<cstdio>

4 #include<cstring>

5 #include<algorithm>
6
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64

using namespace std;

const int N = 55010, M = (50000 * 3 + 5000) * 2 + 10, INF = Ox3f3f3f3f;
int n, m, S, T;

int h[N], c[M], to[M], ne[M], tot;

int q[N], d[N], cur[N];

inline void read(int& x) {
X = 0; int f = 1; char c = getchar();

while (!isdigit(c)) { if (c == '-')f = -1; c = getchar(); }
while (isdigit(c)) { x = (x << 1) + (x << 3) + (c »~ 48); c = getchar(); }
X k= f

inline void add(int u, int v, int w) {
to[tot] = v, c[tot] = w, ne[tot]
to[tot] = u, c[tot] = @, ne[tot]

h[ul, h[u]
h{v], hv]

tot++;

tot++;

bool bfs() {
memset(d, -1, sizeof d);
int hh = 9, tt = 0;
qle] =S, d[S] = @, cur[S] = h[S];
while (hh <= tt) {
int t = q[hh++];
for (int i = h[t]; ~i; i = ne[i]) {
int ver = to[i];
if (d[ver] == -1 && c[i]) {
d[ver] = d[t] + 1;
cur[ver] = h[ver];
if (ver == T) return true;
q[++tt] = ver;

}

return false;

int find(int u, int limit) {
if (u == T) return limit;
int flow = 9;
for (int i = cur[u]; ~i && flow < limit; i = ne[i]) {
curfu] = i;
int ver = to[i];
if (d[ver] == d[u] + 1 && c[i]) {
int t = find(ver, min(c[i], limit - flow));
if (!'t) d[ver] = -1;
c[i] -= t, c[i ~ 1] += t, flow += t;

}

return flow;

int dinic() {
int res = 0, flow;
while (bfs()) while (flow = find(S, INF)) res += flow;
return res;



65 | }

66
67 int main() {
68 memset(h, -1, sizeof h);
69 read(n), read(m);
70 S=0, T=n+m+1;
71 for (int i = 1; i <= n; ++i) {
72 int p;
73 read(p);
74 add(m + i, T, p);
75 }
76
77 int tot = 0;
78 for (int i = 1; i <= m; ++i) {
79 int a, b, c;
80 read(a), read(b), read(c);
81 add(s, i, c);
82 add(i, m + a, INF);
83 add(i, m + b, INF);
84 tot += c;
85 }
86
87 printf("%d", tot - dinic());
88 return 9;
89  }
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3 #include<iostream>
4 #include<cstdio>
5  #include<algorithm>
6  #include<cstring>
7
8 using namespace std;
9
10  const int N = 210, M = 5210 * 2, INF = Ox3f3f3f3f;
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int n, m, S, T;

int h[N], to[M], c[M], ne[M], tot;
int q[N], d[N], cur[N];

bool st[N];

inline void add(int u, int v, int w) {
to[tot] = v, c[tot] = w, ne[tot]
to[tot] = u, c[tot] = @, ne[tot]

h[u], h[u]
h{v], h[v]

tot++;

tot++;

bool bfs() {
memset(d, -1, sizeof d);
int hh = 9, tt = 0;
gq[e] =S, d[S] = @, cur[S] = h[S];
while (hh <= tt) {
int t = q[hh++];
for (int i = h[t]; ~i; i = ne[i]) {
int ver = to[i];
if (d[ver] == -1 && c[i]) {
d[ver] = d[t] + 1;
cur[ver] = h[ver];
if (ver == T) return true;
q[++tt] = ver;

}

return false;

int find(int u, int limit) {
if (u == T) return limit;
int flow = ©;
for (int i = cur[u]; ~i && flow < limit; i = ne[i]) {
curfu] = i;
int ver = to[i];
if (d[ver] == d[u] + 1 && c[i]) {
int t = find(ver, min(c[i], limit - flow));
if (!'t) d[ver] = -1;
c[i] -= t, c[i ~ 1] += t, flow += t;

}

return flow;

int dinic() {
int res = 9, flow;
while (bfs()) while (flow = find(S, INF)) res += flow;
return res;

void dfs(int u) {
st[u] = true;
for (int i = h[u]; ~i; i = ne[i])
if (c[i] && !st[to[i]])
dfs(to[i]);

int main() {



70 memset(h, -1, sizeof h);

71 scanf("%d%d", &n, &m);

72 S=0, T=2%*n+1;

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

74 int w;

75 scanf("%d", &w);

76 add(S, i, w);

77 }

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

79 int w;

80 scanf("%d", &w);

81 add(n + i, T, w);

82 }

83 while (m--) {

84 int a, b;

85 scanf("%d%d", &a, &b);

86 add(b, n + a, INF);

87 }

88

89 printf("%d\n", dinic());

90 dfs(S);

91

92 int cnt = 9;

93 for (int i = @; i < tot; i += 2) {

94 int a = to[i ~ 1], b = to[i];

95 if (st[a] && !st[b]) cnt++;

96 }

97

98 printf("%d\n", cnt);

99
100 for (int 1 = 0; i < tot; i += 2) {
101 int a = to[i ~ 1], b = to[i];
102 if (st[a] && !st[b])
103 if (a == S) printf("%d +\n", b);
104 }
105 for (int i = 2; i < tot; i += 2) {
106 int a = to[i A 1], b = to[i];
107 if (st[a] && !st[b])
108 if (b == T) printf("%d -\n", a - n);
109 }
110 return 9;
111 |}
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// ans=sum-Ex/NmNBEE
#include<iostream>
#include<cstdio>
#include<algorithm>
#include<cstring>

using namespace std;

const int N = 10010, M = 60010, INF = Ox3f3f3f3f;

int n, m, S, T;

int h[N], to[M], ne[M], c[M], tot;

int q[N], d[N], cur[N];

int dx[] = { ©,1,0,-1 }, dy[] = { -1,0,1,0 };

inline int get(int x, int y) {

return (x - 1) * m + y;

inline void add(int u, int v, int w) {
to[tot] = v, c[tot] = w, ne[tot]

h[u], h(u]

tot++;

to[tot] = u, c[tot] = @, ne[tot] = h[v], h[v] = tot++;

bool bfs() {
int hh = 9, tt = 0;
memset(d, -1, sizeof d);
q[e] = S, d[S] = @, cur[S] = h[S];
while (hh <= tt) {
int t = q[hh++];
for (int i = h[t]; ~i; i = ne[i]) {
int ver = to[i];
if (d[ver] == -1 && c[i]) {
d[ver] = d[t] + 1;
cur[ver] = h[ver];
if (ver == T) return true;
q[++tt] = ver;

}

return false;

int find(int u, int limit) {
if (u == T) return limit;
int flow = 9;

for (int i = cur[u]; ~i && flow < limit; i = ne[i]) {

curfu] = i;

int ver = to[i];

if (d[ver] == d[u] + 1 && c[i]) {
int t = find(ver, min(limit - flow,
if (!t) d[ver] = -1;
c[i] -= t, c[i ~ 1] += t, flow += t;

}

return flow;

c[iD);



61
62  int dinic() {

63 int res = 9, flow;
64 while (bfs()) while (flow = find(S, INF)) res += flow;
65 return res;
66 | }
67
68 int main() {
69 memset(h, -1, sizeof h);
70 scanf("%d%d", &n, &m);
71 S=0, T=nH*md+ 1;
72
73 int tot = 9;
74 for (int i = 1; i <= n; ++i)
75 for (int j = 1; j <= m; ++j) {
76 int w;
77 scanf("%d", &w);
78 if (i+3]&1){
79 add(S, get(i, j), w);
80 for (int k = 9; k < 4; ++k) {
81 int x = i + dx[k], y = j + dy[k];
82 if (x >= 18 x<=n&&y>=18 y <=m)
83 add(get(i, j), get(x, y), INF);
84 }
85 }
86 else
87 add(get(i, j), T, w);
88 tot += w;
89 }
90
91 printf("%d", tot - dinic());
92 return 9;
93 |}
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2 #include<iostream>
3 #include<cstdio>
4 #include<algorithm>
5 #include<cstring>
6
7/ using namespace std;
8
9 const int N = 5010, M = 100010, INF = Ox3f3f3f3f;
10
11 dintn, m, S, T;
12 int h[N], ne[M], to[M], c[M], w[M], tot;
13 int g[N], d[N], pre[N], incf[N];
14 bool vis[N];
15
16  inline void add(int u, int v, int x, int y) {

17 to[tot] = v, c[tot] = x, w[tot] =y, ne[tot] = h[u], h[u] = tot++;
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to[tot] = u, c[tot] = @, w[tot] = -y, ne[tot] = h[v],

bool spfa() {

int hh = 0, tt = 1;
memset(d, Ox3f, sizeof d);
memset(incf, 0, sizeof incf);
q[e] =S, d[S] = @, incf[S] = INF;
while (hh != tt) {

int t = q[hh++];

if (hh == N) hh = 0;

vis[t] = false;

for (int i = h[t]; ~i; i = ne[i]) {
int ver = to[i];
if (c[i] && d[ver] > d[t] + w[i]) {
dlver] = d[t] + w[i];
pre[ver] = i;
incf[ver] = min(incf[t], c[i]);
if (!vis[ver]) {
q[tt++] = ver;
if (tt == N) tt = o;
vis[ver] = true;

}

return incf[T] > 0;

void EK(int& flow, int& cost) {

flow = cost = 0;
while (spfa()) {
int t = incf[T];
flow += t, cost += t * d[T];
for (int 1 =T; i I=S; i = to[pre[i] ~ 1]) {
c[pre[i]] -= t;
c[pre[i] ~ 1] += t;

int main() {

memset(h, -1, sizeof h);
scanf("%d%d%d%d", &n, &m, &S, &T);
while (m--) {

int a, b, ¢, d;

scanft("%d%d%d%d", &a, &b, &c, &d);

add(a, b, c, d);

int flow, cost;

EK(flow, cost);

printf("%d %d", flow, cost);
return 0;

h[v] = tot++;
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3 #include<iostream>
4 #include<cstdio>
5  #include<cstring>
6  #include<algorithm>
7
8 using namespace std;
9
10  const int N = 110, M = 5210, INF = Ox3f3f3f3f;
11
12 int h[N], f[M], w[M], to[M], ne[M], tot;
13 int g[N], d[N], pre[N], incf[N];
14 bool vis[N];
15 int n, S, T;
16
17 inline void add(int u, int v, int ¢, int d) {
18 to[tot] = v, f[tot] = c, w[tot] = d, ne[tot] = h[u], h[u] = tot++;
19 to[tot] = u, f[tot] = @, w[tot] = -d, ne[tot] = h[v], h[v] = tot++;
20 3}
21
22 bool spfa() {
23 int hh = @, tt = 1;
24 memset(d, Ox3f, sizeof d);
25 memset(incf, 0, sizeof incf);
26 qle] = s, d[S] = @, incf[S] = INF;
27 while (hh != tt) {
28 int t = q[hh++];
29 if (hh == N) hh = 0;
30 vis[t] = false;
31 for (int i = h[t]; ~i; i = ne[i]) {
32 int ver = to[i];
33 if (£[i] && d[ver] > d[t] + w[i]) {
34 d[ver] = d[t] + w[i];
35 pre[ver] = i;
36 incf[ver] = min(incf[t], f[i]);
37 if (lvis[ver]) {
38 q[tt++] = ver;
39 if (tt == N) tt = o;
40 vis[ver] = true;
41 }
42 }
43 }
44 }
45 return incf[T] > ©;
46 | }
47
48 int EK() {
49 int cost = 0;
50 while (spfa()) {
51 int t = incf[T];
52 cost += t * d[T];
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53 for (int 1 = T; i !=S; i = to[pre[i] ~ 1]) {

>4 flpre[i]] -= t;
55 flpre[i] ~ 1] += t;
56 }
57 }
58 return cost;
59 | 3
60
61 int main() {
62 memset(h, -1, sizeof h);
63 scanf("%d", &n);
64 S=0,T=2%n+1;
65
66 for (int i = 1; i <= n; ++i) {
67 add(s, i, 1, 0);
68 add(n + i, T, 1, 0);
69 }
70 for (int i = 1; i <= n; ++i)
71 for (int j = 1; j <= n; ++j) {
72 int c;
73 scanf("%d", &c);
74 add(i, n + j, 1, ¢);
75 }
76 printf("%d\n", EK());
77
78 for (int i = @; i < tot; i += 2) {
79 f[i] += f[1i ~ 1], f[i ~ 1] = o;
80 w[i] = -w[i], w[i ~ 1] = -w[i ~ 1];
81 }
82
83 printf("%d", -EK());
84 return 0;
85 3
BRANAHERZIEE
1 #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4 #include<algorithm>
5
6 using namespace std;
7
8 const int N = 1200, M = 4000, INF = Ox3f3f3f3f;
9
10 intm, n, S, T;
11 int h[N], f[M], w[M], to[M], ne[M], tot;
12 int g[N], d[N], incf[N], pre[N];
13 bool vis[N];
14 int id[40][40], cost[4@][40];
15
16  inline void add(int u, int v, int c, int d) {
17 to[tot] = v, f[tot] = ¢, w[tot] = d, ne[tot] = h[u], h[u] = tot++;
18 to[tot] = u, f[tot] = @, w[tot] = -d, ne[tot] = h[v], h[v] = tot++;
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bool spfa() {
int hh = 0, tt = 1;
memset(d, -0x3f, sizeof d);
memset(incf, 0, sizeof incf);
qle] =S, d[S] = @, incf[S] = INF;
while (hh != tt) {
int t = q[hh++];
if (hh == N) hh = 0;
vis[t] = false;
for (int i = h[t]; ~i; i = ne[i]) {
int ver = to[i];
if (f[i] && d[ver] < d[t] + w[i]) {
dlver] = d[t] + w[i];
pre[ver] = i;
incf[ver] = min(incf[t], f[i]);
if (lvis[ver]) {
q[tt++] = ver;
if (tt == N) tt = o;
vis[ver] = true;

}

return incf[T] > ©;

int EK() {
int cost = 0;
while (spfa()) {
int t = incf[T];
cost += t * d[T];
for (int 1 =T; 1 I=S; i = to[pre[i] ~ 1]) {
flpre[i]] -= t;
flpre[i] ~ 1] += t;

}

return cost;

int main() {

int cnt = 9;

scanf("%d%d", &m, &n);

S = ++cnt;

T = ++cnt;

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

for (int j =1; j<=m+ i - 1; ++j) {

scanf("%d", &cost[i][j]);
id[i][j] = ++cnt;

//rulel
memset(h, -1, sizeof h), tot = 0;
for (int i = 1; i <= n; ++i)
for (int j =1; j<=m+ i - 1; ++j) {
add(id[i][j] * 2, id[i][j] * 2 + 1, 1, cost[i][]]);
if (1 == 1) add(S, id[i][j] * 2, 1, @);
if (i == n) add(id[i][j] * 2 + 1, T, 1, 9);
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if (i < n) {
add(id[i][3] * 2 + 1, id[i + 1][j] * 2, 1, 0);
add(id[i][3] * 2 + 1, id[i + 1][§ + 1] * 2, 1, @);

+

}
printf("%d\n", EK());

//rule2
memset(h, -1, sizeof h), tot

90;
for (int i = 1; i <= n; ++i)
for (int j =1; j<=m+ i - 1; ++j) {
add(id[i][j] * 2, id[i][j] * 2 + 1, INF, cost[i][]]);
if (1 == 1) add(S, id[i][j] * 2, 1, @);
if (i == n) add(id[i][]j] * 2 + 1, T, INF, 0);
if (1 < n) {
add(id[i][j] * 2 + 1, id[i + 1][j] * 2, 1, @);
add(id[i][j] * 2 + 1, id[i + 1][] + 1] * 2, 1, @);

+

}
printf("%d\n", EK());

//rule3
memset(h, -1, sizeof h), tot = 0;
for (int i = 1; i <= n; ++i)

for (int j =1; j<=m+ i - 1; ++j) {
add(id[i][j] * 2, id[i][j] * 2 + 1, INF, cost[i][]]);
if (i == 1) add(S, id[i][j] * 2, 1, @);
if (i == n) add(id[i][j] * 2 + 1, T, INF, 0@);
if (1 < n) {
add(id[i][j] * 2 + 1, id[i + 1][j] * 2, INF, 0);

add(id[i][j] * 2 + 1, id[i + 1][J + 1] * 2, INF, 0);
}
}
printf("%d\n", EK());
return 0;
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// NoI2e08 EHEEEH
#include<iostream>
#include<cstdio>
#include<cstring>
#include<algorithm>

using namespace std;

const int N = 1010, M = 24010, INF = Ox3f3f3f3f;
int n, m, S, T;

int h[N], f[M], w[M], to[M], ne[M], tot;

int q[N], d[N], pre[N], incf[N];

bool vis[N];

inline void add(int u, int v, int c, int d) {
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to[tot] v, f[tot] c, w[tot] d, ne[tot] = h[u], h[u] = tot++;
to[tot] = u, f[tot] = 0, w[tot] = -d, ne[tot] = h[v], h[v] = tot++;

bool spfa() {
int hh = 0, tt = 1;
memset(d, Ox3f, sizeof d);
memset(incf, 0, sizeof incf);
q[@] = S, d[S] = @, incf[S] = INF;
while (hh != tt) {
int t = q[hh++];
if (hh == N) hh = 0;
vis[t] = false;
for (int i = h[t]; ~i; i = ne[i]) {
int ver = to[i];
if (f[i] && d[ver] > d[t] + w[i]) {
dlver] = d[t] + w[i];
pre[ver] = i;
incf[ver] = min(incf[t], f[i]);
if (lvis[ver]) {
q[tt++] = ver;
if (tt == N) tt = o;
vis[ver] = true;

}

return incf[T] > 0;

int EK() {
int cost = 9;
while (spfa()) {
int t = incf[T];
cost += t * d[T];
for (int 1 =T; 1 I=S; i = to[pre[i] ~ 1]) {
flpre[i]] -= t;
f[pre[i] ~ 1] += t;

}

return cost;

int main() {
scanf("%d%d", &n, &m);
S=0,T=n+ 2;
memset(h, -1, sizeof h);

int last 0;
for (int i = 1; i <=n; ++i) {

int cur;
scanf("%d", &cur);
if (last > cur) add(S, i, last - cur, 9);
else if (cur > last) add(i, T, cur - last, 9);
add(i, i + 1, INF - cur, 0);
last = cur;
}
add(S, n + 1, last, 0);
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76 while (m--) {
77 int a, b, c;
78 scanf("%d%d%d", &a, &b, &c);
79 add(b + 1, a, INF, c);
80 }
81
82 printf("%d", EK());
83 return 0;
84 1}
2-SAT[a)ER
1  #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4 #include<algorithm>
5
6 using namespace std;
7
8 const int N = 2000010, M = 2000010;
9
10 int n, m;
11 int h[N], to[M], ne[M], tot;
12 int dfn[N], low[N], ts, stk[N], top;
13 int id[N], cnt;
14 int ins[N];
15
16  inline void read(int& x) {
17 X = 0; int f = 1; char c = getchar();
18 while (!isdigit(c)) { if (c == '-')f = -1; c = getchar(); }
19 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c ~ 48); c = getchar(); }
20 x *= f;
21 )
22
23 inline void add(int u, int v) {
24 to[tot] = v, ne[tot] = h[u], h[u] = tot++;
25}
26
27  void tarjan(int u) {
28 dfn[u] = low[u] = ++ts;
29 stk[++top] = u, ins[u] = true;
30 for (int i = h[u]; ~i; i = ne[i]) {
31 int j = to[i];
32 if (ldfn[j]) {
33 tarjan(j);
34 low[u] = min(low[u], low[j]);
35 }
36 else if (ins[j]) low[u] = min(low[u], dfn[j]);
37 }
38
39 if (low[u] == dfn[u]) {
40 int y;
41 cnt++;

42 do {
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43 y = stk[top--], ins[y] = false, id[y] = cnt;

44 } while (y !'= u);
45 }
46 | }
47
48 int main() {
49 read(n), read(m);
50 memset(h, -1, sizeof h);
51
52 while (m--) {
53 int i, a, j, b;
54 read(i), read(a), read(j), read(b);
55 i--, g--;
56 add(2 * i + la, 2 * j + b);
57 add(2 * j + !'b, 2 * i + a);
58 }
59
60 for (int i = 0; i < n * 2; ++i)
61 if (1dfn[i])
62 tarjan(i);
63
64 for (int i = @; i < n; ++i)
65 if (id[1 * 2] == id[i * 2 + 1]) {
66 puts("IMPOSSIBLE");
67 return 0;
68 }
69 puts("POSSIBLE");
70 for (int i = @; i < n; ++i)
71 if (id[i * 2] < id[i * 2 + 1]) printf("e ");
72 else printf("1 ");
73 return 9;
74}
E S 1=
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#include<iostream>

#include<cstdio>
#include<algorithm>
#include<cmath>
#include<cstring>

#define x first
#define y second

using namespace std;
typedef pair<double, double> pdd;

const int N = 110, INF = 1leS8;

int n, m;

pdd q[N];

bool g[N][N];

double d[N][N], bd[N][N];

int pre[N], dpre[N];

int dfn[N], low[N], ts, stk[N], top;
int id[N], cnt;

bool vis[N], ins[N];

void dfs(int u) {
vis[u] = true;
for (int 1 = 1; i <= n; ++i)
if (g[ul[i] && !vis[i])
dfs(i);

bool check_con() {
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memset(vis, 0, sizeof vis);
dfs(1);
for (int i = 1; i <= n; ++i)
if (lvis[i])
return false;
return true;

double get_dist(int a, int b) {
double dx = q[a].x - q[b].x;
double dy = q[al].y - q[b].y;
return sqrt(dx * dx + dy * dy);

void tarjan(int u) {
dfn[u] = low[u] = ++ts;
stk[++top] = u, ins[u] = true;

int j = pre[ul];
if (!'dfn[j]) {

tarjan(j);

low[u] = min(low[u], low[j]);
}

else if (ins[j]) low[u] = min(low[u], dfn[j]);

if (low[u] == dfn[u]) {
int y;
++cnt;
do {

y = stk[top--], ins[y] = false, id[y] = cnt;

} while (y != u);

double work() {
double res 0;

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

for (int j = 1; j <= n; ++J)

if (g[i][3]1) d[i][3] = get_dist(i, j);

else d[i][j] = INF;

while (true) {

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

pre[i] = i;

for (int j = 1; j <= n; ++j)
if (d[pre[i]][i] > d[FI[i])

pre[i] = 3;

memset(dfn, 0, sizeof dfn);
ts = cnt = 0;
for (int i = 1; i <= n; ++i)
if (!dfn[i])
tarjan(i);

if (ecnt == n) {

for (int i = 2; i <= n; ++i) res += d[pre[i]][i];

break;



90 }

91
92 for (int i = 2; i <= n; ++i) {
93 if (id[pre[i]] == id[i])
94 res += d[pre[i]][i];
95 }
96
97 for (int i = 1; i <= cnt; ++i)
98 for (int j = 1; j <= cnt; ++3)
99 bd[i][§] = INF;
100
101 for (int i = 1; i <= n; ++i)
102 for (int j = 1; j <= n; ++3j)
103 if (d[i][j] < INF & id[i] '= id[j]) {
104 int a = id[i], b = id[j];
105 if (id[pre[j]] == id[]j]) bd[a][b] = min(bd[a][b], d[i][]] -
dipre[311[31);
106 else bd[a][b] = min(bd[a][b], d[i][F]);
107 }
108 n = cnt;
109 memcpy(d, bd, sizeof d);
110 }
111 return res;
112 | 3
113
114 int main() {
115 while (~scanf("%d%d", &n, &m)) {
116 for (int i = 1; i <= n; ++1) scanf("%1f%1f", &q[i].x, &q[i].y);
117
118 memset(g, ©, sizeof g);
119 while (m--) {
120 int a, b;
121 scanf("%d%d", &a, &b);
122 if (a !=b & b != 1) g[a][b] = true;
123 }
124
125 if (!check_con()) puts("poor snoopy");
126 else printf("%.21f\n", work());
127 }
128 return 0;
129  }
prufer=5l
1 #include<iostream>
2 #include<cstdio>
3
4 using namespace std;
5
6  const int N = 100010;
7
8 int n, m;
9 int f[N], d[N], p[N];
10
11 void tree2prufer() {
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12 for (int i = 1; i < n; ++i) {

13 scanf("%d", &Ff[i]);

14 d[f[i]]++;

15 }

16

17 for (int i =0, j=1; i <n - 2; j++) {

18 while (d[j]) j++;

19 pli++] = f[3];

20 while (i < n - 2 & --d[p[i - 1]] == © && p[i - 1] < j) p[i++] = F[p[i -
111;

21 }

22

23 for (int 1 = 9; i < n - 2; ++i) printf("%d ", p[i]);

24 3}

25

26 void prufer2tree() {

27 for (int i = 1; i <= n - 2; ++i) {

28 scanf("%d ", &p[i]);

29 dip[i]]++;

30 }

31 pln - 1] = n;

32

33 for (int i =1, j = 1; i < n; ++i, ++j) {

34 while (d[j]) j++;

35 f[31 = p[il;

36 while (i < n - 1 &% --d[p[i]] == @ && p[i] < j) flp[i]] = p[i + 1], i++;

37 }

38

39 for (int i = 1; i <= n - 1; ++i) printf("%d ", f[i]);

40 | }

41

42 int main() {

43 scanf("%d%d", &n, &m);

44 if (m == 1) tree2prufer();

45 else prufer2tree();

46 return 0;

47 | }

HF

iBRiEHFIREL
1  #include<iostream>
2
3 using namespace std;
4
5 bool is_prime(int n) {
6 if (n < 2) return false;
7 for (int i = 2; i < n / i; ++i) {
8 if (n % i == @) return false;
9 }

=
o

return true;

=
=
()


af://n661
af://n663

12

13 int main() {
14 int n;
15 cin >> n;
16 for (int i = 0; i < n; ++i) {
17 int a;
18 cin >> a;
19 if (is_prime(a)) cout << "Yes" << endl;
20 else cout << "No" << endl;
21 }
22}
PEREL
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#include<iostream>

using namespace std;

void divide(int x) {
for (int 1 = 2; i <= x / i; i++) {
if (x % 1 == 0) {
int s = 9;
while (x % 1 == 0) x /= 1, s++;

cout << i <« << s << endl;

}

if (x > 1) cout << x <<

<< 1 << endl;
cout << endl;

int main() {
int n;
cin >> n;
for (int 1 = 0; i < n; i++) {
int x;
cin >> x;
divide(x);

¥

return 0;
}
#include<iostream>

using namespace std;

const int N = 1000010;

int prime[N], cnt;
bool not_prime[N];

a

k
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10  void get_prime(int n) {
11 for (int i = 2; i <= n; i++) {
12 if (!not_prime[i]) prime[cnt++] = 1i;
13 for (int j = @; prime[j] <= n / i; j++) {
14 not_prime[prime[j] * i] = true;
15 if (i % prime[j] == @) break;
16 }
17 }
18 }
19
20 int main() {
21 int n;
22 cin >> n;
23 get_prime(n);
24 cout << cnt;
25 return 0;
26}
itPRiERLEL
1 #include<iostream>
2 #include<algorithm>
3 #include<vector>
4 using namespace std;
5 vector<int> get _divisors(int x){
6 vector<int> res;
7 for(int i=1;i<=x/i;i++){
8 if(x%i==0){
9 res.push_back(i);
10 if(i!=x/i) res.push_back(x/i);
11 }
12 }
13 sort(res.begin(),res.end());
14 return res;
15}
16 int main(){
17 int n,x;
18 cin>>n;
19 while(n--){
20 cin>>x;
21 vector<int> ans=get_divisors(x);
22 for(int i=0;i<ans.size();i++) cout<<ans[i]<<"
23 cout<<'\n';
24 }
25 return 0;
26  }
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1  #include<iostream>
2 #include<unordered_map>
3
4 using namespace std;
5
6 const int mod = 1e9 + 7;
7
8 int main() {
9 int n, x;
10 cin >> n;
11 unordered_map<int, int> prime;
12 while (n--) {
13 cin >> x;
14 for (int i = 2; i <= x / i; i++) {
15 while (x % i == @) {
16 x /= 1i;
17 prime[i]++;
18 }
19 }
20 if (x > 1) prime[x]++;
21 }
22 long long ans = 1;
23 for (unordered_map<int, int>::iterator i = prime.begin(); i != prime.end();
it+) {
24 ans = ans * ((*i).second + 1) % mod;
25 }
26 cout << ans;
27 return 0;
28  }
NS P
m ¢
N BIFFEIELEFIR H1 ( _z;(pz-)f)
i=1 j=
1 #include<iostream>
2 #include<map>
3
4 using namespace std;
5
6  const int mod = 1e9 + 7;
7
8 int main() {
9 int n, x;
10 cin >> n;
11 map<int, int> prime;
12 while (n--) {
13 cin >> x;
14 for (int i = 2; i <= x / i; i++) {
15 while (x % i == @) {
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16 x /= 1i;
17 prime[i]++;
18 }
19 }
20 if (x > 1) prime[x]++;
21 }
22
23 long long ans = 1;
24 for (map<int, int>::iterator i = prime.begin(); i !'= prime.end(); i++) {
25 long long a = (*i).first, b = (*i).second;
26 long long t = 1;
27 while (b--) t = (t * a + 1) % mod;
28 ans = ans * t % mod;
29 }
30 cout << ans;
31 return 9;
32}
ERNLESHEE
1  int gecd(int a, int b) {

N

return b ? gcd(b, a % b) : a;
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#include<iostream>

using namespace std;

int

int

phi(int n) {
long long res = n;
for (int i = 2; i <=n/ i; i++) {
if (n % i == 0) {
res =res / i* (i-1);
while (n % i == @) n /= i;

}
if (n > 1) res =res / n* (n - 1);

return res;

main() {

int n, x;

cin >> n;

while (n--) {
cin >> x;

cout << phi(x) << endl;
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24 return 0;
25 | 3

TEiERERRIER &Y
#include<iostream>

using namespace std;

int prime[N], phi[N], cnt;

1

2

3

4

5 const int N = 1000010;
6

7

8  bool not_prime[N];

9

10  int slove(int n) {

11 phi[1] = 1;
12 for (int i = 2; i <= n; i++) {
13 if (!not_prime[i]) prime[cnt++] = i, phi[i] = i - 1;
14 for (int j = @; prime[j] <= n / i; j++) {
15 not_prime[prime[j] * 1] = true;
16 if (1 % prime[j] == 0) {
17 phi[prime[j] * i] = phi[i] * prime[]];
18 break;
19 }
20 phi[prime[j] * i] = phi[i] * (prime[j] - 1);
21 }
22 }
23 3}
24
25 int main() {
26 int n;
27 cin >> n;
28 slove(n);
29 long long res = 0;
30 for (int i = 1; i <= n; i++) res += phi[i];
31 cout << res << endl;
32 return 9;
33 | }
rERENESHEX
1 #include<iostream>
2 using namespace std;
3 int exgcd(int a,int b,int &x,int &y){
4 if(b==0){x=1,y=0;return a;}
5 int d=exgcd(b,a%b,y,x);
6 y-=a/b*x;
7 return d;
8 1}
9 int main(){
10 int n;
11 scanf("%d",&n);
12 while(n--){
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13

int a,b,x,y;

14 scanf("%d%d",&a,&b);
15 exgcd(a,b,x,y);
16 printf("%d %d\n",x,y);
17 }
18}

KMRRGE

arz=b (mod m), TEMA, FFEULESEARE—EEM 20, yo , HE
axzo+mxyy = ged(a,m) , RIE z = 70 % —L— HEREHRRSEH—ME

ged(a,m)

1 #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4 using namespace std;
5
6 int exgcd(int a, int b, int& x, int& y) {
7 if (1b) {
8 x =1,y = 0;
9 return a;
10 }
11 int d = exged(b, a % b, y, x);
12 y -=a /b * x;
13 return d;
14 | 3
15
16 int main() {
17 int n;
18 scanf("%d", &n);
19 while (n--) {
20 int a, b, m, x, y;
21 scanf("%d%d%d", &a, &b, &m);
22 int d = exgcd(a, m, x, y);
23 if (b % d) printf("impossible\n");
24 else printf("%d\n", (long long)x * (b / d) % m);
25 }
26 return 9;
27 | 3
hEHSEE
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#include<iostream>
#include<cstdio>

#include<algorithm>

using namespace std;

const int N = 15;

long long n, a[N], m[N], w[N], M = 1, ans;

©O© 00 N O U1 A W N B

10  inline void exgcd(long long a, long long b, long long& x, long long& y) { //¥ EBEWJL
BERFETETT
11 if (b == 0) {
12 x =1,y =0;
13 return;
14 }
15 exged(b, a % b, x, y);
16 intz=x; x=y,y=2z-y* (a/b);
17}
18
19  int main() {
20 scanf("%11d", &n);
21 for (int i = 1; i <= n; i++) {
22 int b;
23 scanf("%d", &b);
24 m[i] = b, M *= b;
25 scanf("%11d", &a[i]);
26 }
27 for (int i = 1; i <= n; i++) {
28 w[i] = M / m[i];
29 long long x = 0, y = 0;
30 exged(w[i], m[i], x, y);
31 ans += a[i] * w[i] * (x < @ ? x + m[i] : x);
32 }
33 printf("%11d", ans % M);
34 return 9;
35}
R ERNSEE
1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4
5 using namespace std;
6 typedef long long 11;
7 const int N = 100010;
8
9 11 a[N], b[N];
10 11 ans, m;
11 | int n;
12
13 inline 11 exgcd(1ll a, 11 b, 11& x, 11& y) {
14 if (1b) {
15 Xx =1, y = 0;
16 return a;
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17 }

18 11 d = exgcd(b, a % b, y, x);
19 y -=a /b *x;
20 return d;
21 | 3
22
23 11 mul(1ll a, 11 b, 11 p) {
24 11 res = 0;
25 while (b) {
26 if (b & 1) res = (res + a) % p;
27 a=(a+a)%p;
28 b >>=1;
29 }
30 return res;
31}
32
33 11 exCRT() {
34 m = b[1], ans = a[1];
35 for (int i = 2; i <= n; ++i) {
36 11 p = ((a[i] - ans) % b[i] + b[i]) % b[i];
37 11 x, y;
38 11 d = exgcd(m, b[i], x, y);
39 x = mul(x, p / d, b[i] / d);
40 ans += x * m;
41 m *= b[i] / d;
42 ans = (ans % m +m) % m;
43 }
44 return (ans % m + m) % m;
45 | }
46
47 int main() {
48 scanf("%d", &n);
49 for (int i = 1; i <= n; ++i) {
50 scanf("%11d%11d", &b[i], &a[i]);
51 }
52 printf("%11d", exCRT());
53 return 0;
54}
BSGS

RRERFEIRTIE
LBEEEH a,p,b, a,pER, KHE a® = b(

1  #include<iostream>

2 #include<cstdio>

3 #include<algorithm>

4 #include<unordered_map>

5  #include<cmath>

6

7 using namespace std;

8 typedef long long 11;

9
10  int bsgs(int a, int b, int p) {
11 if (1 % p ==b % p) return 0;

mod p) RISR/NFREL =
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12 int k = sqrt(p) + 1;

13 unordered_map<int, int> hash;
14 for (int i =0, j=b%p; ic<k; ++i) {
15 hash[j] = i;
16 j=@A1)3 *a%p;
17 }
18 int ak = 1;
19 for (int i = 0; 1 < k; ++i) ak = (1l)ak * a % p;
20 for (int 1 =1, j = ak; 1 <= k; ++1i) {
21 if (hash.count(j)) return (11)i * k - hash[j];
22 j = (11)j * ak % p;
23 }
24 return -1;
25 | 3
26
27 int main() {
28 int a, b, p;
29 while (cin >> a >> p >> b, a || b || p) {
30 int res = bsgs(a, b, p);
31 if (res == -1) puts("No Solution");
32 else cout << res << endl;
33 }
34 return 0;
35 | 3
" EBSGS

2 a, p FEREIAMHE

1 #include<iostream>

2 #include<cstdio>

3 #include<cmath>

4 #include<map>

5

6 using namespace std;

7 typedef long long 11;

8 const int INF = Ox3f3f3f3f;

9
10  int exgcd(int a, int b, int& x, int& y) {
11 if (1b) {
12 x=1, y = 0;
13 return a;
14 }
15 int d = exgcd(b, a % b, y, x);
16 y -=a /b *x;
17 return d;
18}
19
20 int bsgs(int a, int b, int p) {
21 if (1 %p ==b % p) return 0;
22 int k = sqrt(p) + 1;
23 map<int, int> hash;
24 for (int i =0, j=b%p; ic<k; ++i) {
25 hash[j] = i;

26 j= (A1) * a%p;
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27 }

28 int ak = 1;
29 for (int i = @; i < k; ++i) ak = (11)ak * a % p;
30 for (int i = 1, j = ak; i <= k; ++i) {
31 if (hash.count(j)) return i * k - hash[j];
32 j o= (11)3 * ak % p;
33 }
34 return -INF;
35 | 3
36
37 int exbsgs(int a, int b, int p) {
38 b=(b%p+0p)%p;
39 if (1 % p ==>b % p) return 0;
40 int x, y;
41 int d = exgcd(a, p, X, y);
42 if (d > 1) {
43 if (b % d) return -INF;
44 exged(a / d, p / d, x, y);
45 return exbsgs(a, (11)b / d * x % (p / d), p / d) + 1;
46 }
47 return bsgs(a, b, p);
48 %
49
50  int main() {
51 int a, p, b;
52 while (cin >> a >> p >> b, a || p || b) {
53 int res = exbsgs(a, b, p);
54 if (res < @) puts("No Solution");
55 else cout << res << endl;
56 }
57 return 0;
58 }
HEH
(m) = mis
m!(n—m)!

(m) = (")
(m) =00

KiE
1 #include<iostream>
2 #include<cstdio>
3
4 using namespace std;
5
6  const int N = 2010;
7 const int mod = 1e9 + 7;
8
9 int c[N][N];
10
11 void init() {
12 for (int i = @; i < N; i++) {
13 for (int j = @; j <= i; j++) {
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
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if (13) c[il[3] = 1;
else c[1][J] = (c[i - 1][J] + c[i - 1][j - 1]) % mod;

int main() {

init();

int n;

scanf("%d", &n);

while (n--) {
int a, b;
scanf("%d%d", &a, &b);
printf("%d\n", c[a][b]);

}

return 0;

#include<iostream>
#include<cstdio>
#include<algorithm>
#include<cstring>

using namespace std;

const int N=100005,mod=1e9+7;
int fact[N],infact[N];

int gmi(int a,int k,int p){
int res=1;
while(k){
if(k&1) res=(long long)res*a%p;
a=(long long)a*a%mod;
k>>=1;
}

return res;

void init(){
fact[0@]=infact[0]=1;
for(int i=1;i<N;i++){
fact[i]=(long long)fact[i-1]*i%mod;
infact[i]=(long long)infact[i-1]*qmi(i,mod-2,mod)%mod;

int main(){
int n;
scanf("%d",&n);
init();
while(n--){
int a,b;
scanf("%d%d",&a,&b);
printf("%d\n", (long long)fact[a]*infact[a-b]%mod*infact[b]%mod);



36 return 9;

37}
KEI(EBE)
1  #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<vector>
5
6 using namespace std;
7
8 const int N = 5010;
9
10 int primes[N], cnt, sum[N];
11  bool st[N];
12
13 void get_primes(int n) {
14 for (int i = 2; i <= n; i++) {
15 if (!st[i]) primes[cnt++] = i;
16 for (int j = @; primes[j] <= n / 1i; j++)
17 st[primes[j] * i] = true;
18 if (i % primes[j] == @) break;
19 }
20 }
21 )
22
23 int get(int n, int p) {
24 int res = 0;
25 while (n) {
26 res += n / p;
27 n/=p;
28 }
29 return res;
30}
31
32 vector<int> mul(vector<int> a, int b) {

33 vector<int> c;

34 int t = 0;

35 for (int i = @; i < a.size(); i++) {
36 t += a[i] * b;

37 c.push_back(t % 10);
38 t /= 10;

39 }

40 while (t) {

41 c.push_back(t % 10);
42 t /= 10;

43 }

44 return c;

45 | }

46

47 int main() {

48 int a, b;

49 cin >> a >> b;

50 get_primes(a);



51

> res[i]);

52 for (int i = @; i < cnt; i++) {
53 int p = primes[i];
>4 sum[i] = get(a, p) - get(a - b, p) - get(b, p);
55 }
56
57 vector<int> res;
58 res.push_back(1);
59 for (int i = 0; i < cnt; i++)
60 for (int j = @; j < sum[i]; j++)
61 res = mul(res, primes[i]);
62 for (int i = res.size() - 1; i >= @; i--) printf("%d"
63 return 0;
64  }
LucasiEE
( ) mod p — (WPJ) . ("m"dp) mod p
m |m/p| m mod p
1  #include<iostream>
2 #include<cstdio>
3
4 using namespace std;
5 typedef long long LL;
6
7 int gmi(int a, int k, int p) {
8 int res = 1;
9 while (k) {
10 if (k & 1) res = (LL)res * a % p;
11 a=(LL)a * a%p;
12 k >>= 1;
13 }
14 return res;
15 | 3
16
17  int C(int a, int b, int p) {
18 if (b > a) return 0;
19 int res = 1;
20 for (int i =1, j = a; i <= b; i++, j--) {
21 res = (LL)res * j % p;
22 res = (LL)res * gmi(i, p - 2, p) % p;
23 }
24 return res;
25}
26
27 int lucas(LL a, LL b, int p) {
28 if (a < p & b < p) return C(a, b, p);
29 return (LL)C(a % p, b % p, p) * lucas(a / p, b / p, p) % p;
30 3
31
32 int main() {
33 int T;
34 cin >> T;
35 while (T--) {


af://n732

36 LL a, b;

37 int p;
38 cin >> a >> b >> p;
39 cout << lucas(a, b, p) << endl;
40 }
41 return 9;
42 | }
Catalan£f
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0

3 #include<iostream>

4 #include<cstdio>

5

6 using namespace std;

7 typedef long long 11;

8

9  const int mod = 1e9 + 7;
10
11  inline int gmi(int a, int b, int p) {
12 int res = 1;
13 while (b) {
14 if (b & 1) res = (11l)res * a % p;
15 a=(11)a * a % p;
16 b >>= 1;
17 }
18 return res;
19}
20
21 int main() {
22 int n;
23 cin >> n;
24
25 inta=n*2, b =n;
26 int res = 1;
27 for (int i =a; i >a - b; --i) res = (1l)res * i % mod;
28 for (int i = 1; i <= b; ++i) res = (11)res * gmi(i, mod - 2, mod) % mod;
29 res = (11)res * gmi(n + 1, mod - 2, mod) % mod;
30

31 cout << res;

32 return 0;

33 | 3}
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1  #include<iostream>
2 #include<cstdio>
3
4 using namespace std;
5 typedef long long 11;
6
7 const int N = 1010, mod = 1e9 + 7;
8
9 int n, m;
10 int €[N][N];
11
12 int main() {
13 scanf("%d%d", &n, &m);
14 flel[e] = 1;
15 for (int i = 1; i <= n; ++i)
16 for (int j = 1; j <= m; ++3)
17 fI1103]1 = (F[1 - 1][3 - 1] + (A1)(d - 1) * f[i - 1][j]) % mod;
18 cout << f[n][m];
19 return 0;
20 | }

S StirlingE(HMSHTFEED
B n MNABARNTE, Moh kN ESFENSES

SR P R

1 #include<iostream>
2 #include<cstdio>
3
4 using namespace std;
5 typedef long long 11;
6
7  const int N = 1010, mod = 1e9 + 7;
8
9 int n, m;
10 int f[N][N];
11
12 int main() {
13 scanf("%d%d", &n, &m);
14 f[e][e] = 1;
15 for (int i = 1; i <= n; ++i)
16 for (int j = 1; j <= m; ++3)
17 fLi1[J] = (f[1 - 1][F - 1] + (11)j * f[i - 1][j]) % mod;
18 cout << f[n][m];
19 return 0;

N
o
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35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

#include<iostream>
#include<cstdio>
#include<algorithm>
#include<cstring>
#include<cmath>

using namespace std;

const int N = 105;
const double eps = le-6;

int n;
double a[N][N];

int gauss() {
int c, r;

for (c =0, r=0; c <n; c+t) { //KEE—T

int t = r;

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

if (fabs(a[i][c]) > fabs(a[t][c])) //IKF|EIHEZAHI—IT

t =1,

if (fabs(a[t][c]) < eps) continue;

for (int i

for (int i

c; i< n + 1; i++) swap(a[t][i], a[rl[i]); //BiziTeltx
n; i >= ¢; i--) a[rl[i] /= a[rllcl; //BIZITHE—NREZ A1

for (int 1 = r + 1; 1 < n; i++)
if (fabs(a[i][c]) > eps)

if (fabs(a[i][n]) > eps)
return 2; //7%fE

SR

for (int j
r++;
¥
if (r < n) {
for (int i = r; 1 < n; i++) {
}
return 1; //B8X%3
¥

for (int 1 = n; 1 >=0; i--)

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

a[i][n] -= a[j]l[n] * a[i][]];

return 0;

int main() {
scanf("%d", &n);

for (int i = 0; i < n; i++)

for (int j =0; j < n + 1; j++)

n; j >=c¢; j--)

a[i1[3] -= alrl[j] * a[illcl; //ETEMBITHIESiERKe
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54 scanf("%1f", &a[il[j]);

55
56 int t = gauss();
57
58 if (t == 0) {
59 for (int i = ©; 1 < n; i++) printf("%.21f\n", a[i][n]);
60 }
61 else if (t == 1) printf("Infinite group solutions");
62 else printf("No solution");
63 return 9;
64  }
Nim{&3F

Nim{EZEF U, HBENY AjzordAszor - - - zord, #0

1 #include<iostream>
2 #include<cstdio>
3
4 using namespace std;
5
6 int main() {
7 int n;
8 cin >> n;
9 int res = 0;
10 while (n--) {
11 int x;
12 cin >> x;
13 res "= x;
14 }
15 if (res) puts("Yes");
16 else puts("No");
17 return 0;
18 3}
BHSHRR
HF(n)=23(d), Wf(n)=> u(dF(%)
dn din
burnside5|i&

BN ERIAS RN EN R RIS =

PélyaiEld
e EE: —Hn M EiR, FiPERIVEIRTIRINS ged(n, i)

W 3 mb)
k=0

=t
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n+1

nAETFE: nxm2

n n
(n*m7+1 +nxm?2 )

n JIEE: =
2
1  #include<iostream>
2 #include<cstdio>
3
4 using namespace std;
5 typedef long long 11;
6
7 int gecd(int a, int b) {
8 return b ? gcd(b, a % b) : a;
9 1}
10
11 11 power(int a, int k) {
12 11 res = 1;
13 while (k) {
14 if (k & 1) res *= a;
15 a *= a;
16 k >>= 1;
17 }
18 return res;
19 3}
20
21 int main() {
22 int m, n;
23 while (cin >> m >> n, m || n) {
24 11 res = 0;
25 for (int i = @; i < n; ++i)
26 res += power(m, gcd(n, i));
27 if (n % 2)
28 res += n * power(m, (n + 1) / 2);
29 else
30 res += n / 2 * (power(m, n / 2 + 1) + power(m, n / 2));
31 cout << res / n / 2 << endl;
32 }
33 return o;
34 |}
FFT
1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<cmath>
5
6 using namespace std;
7 const int N = 300010;
8 const double pi = acos(-1);
9
10 int n, m;
11  int rev[N], bit, tot;
12
13 struct Complex {
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14 double x, y;

15 Complex operator+ (Complex const& t)const {

16 return { x + t.x,y + t.y };

17 }

18 Complex operator- (Complex const& t)const {

19 return { x - t.x,y - t.y };

20 }

21 Complex operator* (Complex const& t)const {

22 return { x * t.x -y * t.y,x * t.y +y * t.x };
23 }

24 Ya[N], b[N];

25

26 inline void FFT(Complex a[], int inv) {

27 for (int i = @; i < tot; ++i)

28 if (1 < rev[i])

29 swap(a[i], a[rev[i]]);

30 for (int mid = 1; mid < tot; mid <<= 1) {

31 Complex wl = Complex({ cos(pi / mid),inv * sin(pi / mid) });
32 for (int 1 = @; i < tot; i += mid * 2) {

33 Complex wk = Complex({ 1,0 });

34 for (int j = @; j < mid; ++j, wk = wk * wl) {
35 Complex x = a[i + j], y = wk * a[i + j + mid];
36 af[i + jl =x+y, a[i + j + mid] = x - y;
37 }

38 }

39 }

40 3y

41

42 int main() {

43 scanf("%d%d", &n, &m);

44 for (int i = @; i <= n; ++i) scanf("%1f", &a[i].x);
45 for (int i = @; i <= m; ++i) scanf("%1f", &b[i].x);
46 while ((1 << bit) < n + m + 1) bit++;

47 tot = 1 << bit;

48 for (int i = @; i < tot; ++i)

49 rev[i] = (rev[i >> 1] >> 1) | ((i & 1) << (bit - 1));
50 FFT(a, 1), FFT(b, 1);

51 for (int 1 = @; i < tot; ++i) a[i] = a[i] * b[i];

52 FFT(a, -1);

53 for (int i = 0; i <= n + m; ++i)

54 printf("%d ", (int)(a[i].x / tot + ©.5));

55 return 0;

56}

iHH&ET
FRA:
1.RIERNR
(1) pi=acos(-1)
() BILEE: ? = a® +b® — 2abcosh

Q) FxeEm: 4 =-L = ¢ _—9p

sinA sinB sinC

PARES=E (5 2%
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const double eps = le-8;

int sign(double x) { // HFERH
if (fabs(x) < eps) return 0;
if (x < @) return -1;
return 1;

int cmp(double x, double y) { // LVIRERZL
if (fabs(x - y) < eps) return 0;

O© 00 N O U1 A W N R

if (x < y) return -1;

=
o

return 1;

'_l
'_l
-

3HE
() EEAINRESTREE
QPIF(SF) A - B = |A||B|cosh

JUEEN: B2 AEBE B LRSS B fKERITR

1 double dot(Point a, Point b) {
2 return a.x * b.x + a.y * b.y;

BWYMR(NH) A x B = |A||B|sind
JUTEN: M8 A 5ME8 B KR HTEnpaEHmmER

1  double cross(Point a, Point b) {

2 return a.x * b.y - b.x * a.y;
3.1}
(4)HERREY

1 /7 &

2 double get_lenth(Point a) {

3 return sqrt(dot(a, a));

41

5/ HEREKEA

6  double get_angle(Point a,Point b) {

7 return acos(dot(a, b) / get_lenth(a) / get_lenth(b));

8}

9 /7 IHERNEEERRE T AYE RIER
10 double area(Point a,Point b,Point c) {
11 return cross(b - a, ¢ - a);

12 3
13 // AEARETEtiEthetafBE
14 Point rotate(Point a,double theta) {
15 return Point(a.x * cos(theta) + a.y * sin(theta), -a.x * sin(theta) + a.y *
cos(theta));
16  }
4R5%
(HBEZAM X

—f/K: ar+by+c=0
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()FFEEME
1 7/ AlEimEELZ%LE A xB =0
2 /] WELZLER
3 // cross(v, w) == NIRBELFITHEES
4 Point get_line_intersection(Point p, Vector v, Point g, vector w) {
5 vector u =p - q;
6 double t = cross(w, u) / cross(v, w);
7 return p + v * t;
8 }
9 REIEZERES
10 double distance_to_line(Point p, Point a, Point b) {
11 vector vl =b - a, v2 = p - a;
12 return fabs(cross(vl, v2) / get_length(vl));
13 3
14 // REBIEERAVIEES
15 double distance_to_segment(Point p, Point a, Point b) {
16 if (a == b) return get_length(p - a);
17 Vector vi =b - a, v2=p - a, v3 = p - b;
18 if (sign(dot(vl, v2)) < @) return get_length(v2);
19 if (sign(dot(vl, v3)) > @) return get_length(v3);
20 return distance_to_line(p, a, b);
21 3}
22 /] REEZ RS
23  double get_line projection(Point p, Point a, Point b) {
24 Vector v = b - a;
25 return a + v * (dot(v, p - a) / dot(v, v));
26 }
27 /) HEAELRE
28  bool on_segment(Point p, Point a, Point b) {
29 return sign(cross(p - a, p - b)) == 0 && sign(dot(p - a, p - b)) <=0
30 | 3}
31 7/ FIMTARZEREEHERS
32 bool segment_intersection(Point al, Point a2, Point bl, Point b2) {
33 double cl1 = cross(a2 - al, bl - al), c2 = cross(a2 - al, b2 - al);
34 double c3 = cross(b2 - bl, a2 - bl), c4 = cross(b2 - bl, al - bl);
35 return sign(cl) * sign(c2) <= 0 && sign(c3) * sign(c4) <= 0;
36 |}
5.1
(M=
(2)E#A
X

wea: S=/plp o) b c),p= e
Q=R

SN SMEEIE, SHhEARE, NS TEEaS

rl: WIERED, AESERS, S=ihiEEEs

) ZHRFELTA



B ZHRPERR. A=A =RIEBNFLMS/NNIR, =AFRE=0EE ZREKRAIR

Q=

L%Lﬁ/

ZiLf: HER—FEEABRE—ELZ NEREERE RV EZ B AERATERLHIER IS8T
BERZION: [BERZINFRRERINIINE LR HE3 IS L/
(eI

UZOPRIMEE M —5EL%, WREMSNIREEXFELIEN, WHBXAZBRZ IS

ESV 7

FRMZBFAMEFIEE 360°
FROZSIBRHEFIN (n — 2)180°

(S5)FE FIRREL

1 /7 (1)XRSBEER (F—EROZILRK)

2/ ALUNEATRRREBOZBFS N - 241=/A, ARIEEFIEE,
3 double polygon_area(Point p[], int n) {

4 double s = ©;

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

6 s += cross(p[i] - p[e], p[i + 1] - p[i]);

7 return s / 2;

8 3}

9 (2) HMREBREZUEA (F—ER_OZWK)
10 a. 5%, NzREEM—FAMELEAT TS . [RMEUBE, WESHRSN, H5

#, WEZHA.

11 b. X
12 (3) HMREREENSILTR
13 RFEHRESEMELNAL (FREEFEZIAR) .

(6)RZFeETE

SRR R E— M E A IR S LS ERATZARTUE TN S =a+ 2 — 1

, Hp o RSO REBNRE, bRTSOMOR ENRE, S ZREUTRIER.

6.
(1) B5EZ3R
(2) WEBZ R
(3) REIEAIIE

()2}

(4) WEATIZ
(5) MEFEAZER

EMERLUESBIIAE—XET, WBIRABE KR

HFEs/NTEMEANTE—EAOE L. MERAEOZDR, BAMNRA— REAERT
£, MZERERH, —BHNGH, MiRBX—BAELE L. RtFE(ITTLR— M BRiEskgEr
£

A W N R

#include<iostream>
#include<cstdio>
#include<algorithm>
#include<cmath>
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10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

#define x first

#define y second

using namespace std;
typedef pair<double, double> pdd;
const int N = 10010;

pdd q[N];

int n;

int stack[N];
bool used[N];

pdd operator-(pdd a, pdd b) {

return { a.x - b.x,a.y - b.y };

double get_dist(pdd a, pdd b) {

double dx = a.x - b.x;
double dy = a.y - b.y;
return sqrt(dx * dx + dy * dy);

double cross(pdd a, pdd b) {

return a.x * b.y - b.x * a.y;

double area(pdd a, pdd b, pdd c) {

return cross(b - a, c - a);

double Andrew() {

sort(q, q + n);
int top = ©;
for (int i =0; i < n; ++i) {

while (top >= 2 && area(q[stack[top - 1]], q[stack[top]], q[i]) <= @) {

if (area(q[stack[top - 1]], q[stack[top]], q[i]) < @)
used[stack[top--]] = false;
else top--;
}
stack[++top] = i;
used[i] = true;
}
used[@] = false;
for (int i =n - 1; 1 >=0; --i) {
if (used[i]) continue;
while (top >= 2 && area(q[stack[top - 1]], q[stack[top]], q[i]) <= ©)
used[stack[top--]] = false;
stack[++top] = i;

double res = 0;
for (int i = 2; i <= top; ++i) {

res += get _dist(q[stack[i - 1]], q[stack[i]]);
}

return res;



63 int main() {

64 scanf("%d", &n);
65 for (int i = @; i < n; ++i)
66 scanf("%1f%1f", &q[i].x, &q[i].y);
67
68 double ans = Andrew();
69 printf("%.21f", ans);
70 return 0;
71 3}
EFER
FFEREESMFTEIRE. BA¥TFEERE, AL

IR — X,

O 00 N O v A W N B

DWW WWWWWWWWNRNNINNINDINRINRINNINNINNRRPRRRRRRRPRR
O W 0O N O UT D W N R O WOWOoOLWNO UL WINERERE O WOoOLNO UL D WIN R O

#include<iostream>
#include<cstdio>
#include<algorithm>
#include<cmath>

#define x first
#define y second

using namespace std;

typedef pair<double, double> pdd;
const int N = 510;

const double eps = le-10;

int cnt;
int q[N];
pdd pg[N], ans[N];

struct Line {
pdd st, ed;
}line[N];

pdd operator-(pdd a, pdd b) {
return { a.x - b.x,a.y - b.y };

int sign(double x) {
if (fabs(x) < eps) return 0;
if (x < @) return -1;
return 1;

int dcmp(double x, double y) {
if (fabs(x - y) < eps) return 0;
if (x < y) return -1;
return 1;

double get_angle(Line a) {

RENRRENARRRE. T FEERSIRR

return atan2(a.ed.y - a.st.y, a.ed.x - a.st.x);
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double cross(pdd a, pdd b) {
return a.x * b.y - a.y * b.x;

double area(pdd a, pdd b, pdd c) {
return cross(b - a, ¢ - a);

bool cmp(const Line& a, const Line& b) {
double A = get_angle(a), B = get_angle(b);
if (!dcmp(A, B)) return area(a.st, a.ed, b.ed) < 0;
return A < B;

pdd Get_line_intersection(pdd p, pdd v, pdd q, pdd w) {
pdd u = p - q;
double t = cross(w, u) / cross(v, w);
return { p.x + t * v.x, p.y +t * v.y };

pdd get_line_intersection(Line a, Line b) { //3KENE4E3c
return Get_line_intersection(a.st, a.ed - a.st, b.st, b.ed - b.st);

bool on_right(Line a, Line b, Line c) { // #l#bcHI3z 2 EEaHIGM
pdd o = get_line_intersection(b, c);
return sign(area(a.st, a.ed, 0)) <= 0;

double half plane_intersection() {
sort(line, line + cnt, cmp);
int hh = 0, tt = -1;
for (int 1 = 0; i < cnt; ++i) {
if (i && !dcmp(get_angle(line[i]), get_angle(line[i - 1]))) continue;
while (hh + 1 <= tt && on_right(line[i], line[q[tt - 1]], line[q[tt]]))

CE==g
while (hh + 1 <= tt && on_right(line[i], line[q[hh]], line[q[hh + 11]))
hh++;
q[++tt] = i;
}

while (hh + 1 <= tt && on_right(line[q[hh]], line[q[tt - 1]], line[q[tt]]))
tt--;

while (hh + 1 <= tt && on_right(line[q[tt]], line[q[hh]], line[q[hh + 1]]))
hh++;

q[++tt] = q[hh];

int k = 9;
for (int i = hh; i < tt; ++i) {
ans[k++] = get_line_intersection(line[q[i]], line[q[i + 1]]);

double res = 0;
for (int 1 = 1; i + 1 < k; ++i) {

res += area(ans[0], ans[i], ans[i + 1]);
¥

return res / 2;



95 | 3
96
97 int main() {
98 int n, m;
99 scanf("%d", &n);
100 while (n--) {
101 scanf("%d", &m);
102 for (int 1 = @; i < m; ++i)
103 scanf("%1f%1f", &pg[i].x, &pg[i].y);
104 for (int i = @; i < m; ++i)
105 line[cnt++] = { pg[il,pg[(i + 1) % m]
106 }
107
108 double ans = half_plane_intersection();
109 printf("%.31f", ans);
110 return 0;
111 3%
=DEES
1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<cmath>
5
6  #define x first
7 #define y second
8
9 using namespace std;
10  typedef pair<double, double> pdd;
11  const int N = 100010;
12 const double eps = 1le-12;
13 const double pi = acos(-1);
14
15  int n;
16 pdd q[N];
17
18  struct Circle {
19 pdd p;
20 double r;
21 };
22
23 pdd operator-(pdd a, pdd b) {
24 return { a.x - b.x,a.y - b.y };
25 | 3
26
27  pdd operator+(pdd a, pdd b) {
28 return { a.x + b.x,a.y + b.y };
29}
30
31  pdd operator*(pdd a, double t) { // %3
32 return { t * a.x,t * a.y };
33}
34
35  double operator*(pdd a, pdd b) { //X3E

};
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36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62

63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

return a.x * b.y - a.y * b.x;

pdd operator/(pdd a, double t) {
return { a.x / t,a.y / t };

int sign(double x) {
if (fabs(x) < eps) return 9;
if (x < @) return -1;
return 1;

int dcmp(double x, double y) {
if (fabs(x - y) < eps) return 0;
if (x < y) return -1;
return 1;

double get_dist(pdd a, pdd b) {
double dx = a.x - b.x;
double dy = a.y - b.y;
return sqrt(dx * dx + dy * dy);

pdd rotate(pdd a, double theta) {
return { a.x * cos(theta) + a.y * sin(theta),-a.x * sin(theta) + a.y *
cos(theta) };

}

pdd get_line_intersection(pdd p, pdd v, pdd q, pdd w) {
pdd u = p - d;
double t =w * u / (v * w);

return p + v * t;

pair<pdd, pdd> get_line(pdd a, pdd b) {
return { (a + b) / 2,rotate(b - a,pi / 2) };

Circle get_circle(pdd a, pdd b, pdd c) {
pair<pdd, pdd> u = get_line(a, b), v = get_line(a, c);
pdd p = get_line_intersection(u.x, u.y, v.x, v.y);
return { p,get_dist(p,a) };

int main() {
scanf("%d", &n);
for (int 1 = ©; 1 < n; ++1i)
scanf("%1f%1f", &q[i].x, &q[i].y);
random_shuffle(q, q + n);

Circle c({ q[@],9 });
for (int i = 1; i < n; ++i) {
if (decmp(c.r, get_dist(c.p, q[i])) < @) {
c ={q[i],0 };
for (int j = 0; j < 1i; ++J)
if (decmp(c.r, get_dist(c.p, q[j])) < @) {



93 c = { (q[i] + q[3]) / 2,get_dist(q[il,q[3]) / 2 };

94 for (int k = @; k < j; ++k)
95 if (demp(c.r, get dist(c.p, q[k])) < @)
96 c = get_circle(q[i], a[jl, alkl);
97 }
98 }
99 }
100 printf("%.101f\n%.101f %.101f", c.r, c.p.x, c.p.y);
101 return 0;
102 | 3}
=gna
1/ k=HENEER
2 #include<iostream>
3 #include<cstdio>
4 #include<algorithm>
5  #include<cmath>
6
7 #define x first
8 #define y second
9
10 using namespace std;
11  const int N = 210;
12 const double eps = 1le-12;
13
14 int n, m;
15 bool g[N][NI;
16
17  double rand_eps() {
18 return ((double)rand() / RAND_MAX - ©.5) * eps;
19 3
20
21 struct Point {
22 double x, y, z;
23 void shake() {
24 X += rand_eps(), y += rand_eps(), z += rand_eps();
25 }
26 Point operator-(Point t) {
27 return { x - t.x,y - t.y,z - t.z };
28 }
29 double operator&(Point t) {
30 return x * t.x +y * t.y + z * t.z;
31 }
32 Point operator*(Point t) {
33 return { y * t.z - z * t.y,z * t.x - x * t.z,x * t.y -y * t.x };
34 }
35 double len() {
36 return sqrt(x * x +y *y + z * z);
37 }
38 ' }q[N];
39
40 struct Plane {
41 int v[3];
42 Point norm() {
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43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
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84
85
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87
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89
90
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92

return (q[v[1]] - q[v[e]]) * (alv[2]] - q[v[e]]);
¥
double area() {
return norm().len() / 2;
¥
bool above(Point a) {
return ((a - q[v[@]]) & norm()) >= ©;
}
}plane[N], np[N];

void get_convex_3d() {
plane[m++] = { ©,1,2 };
plane[m++] = { 2,1,0 };

for (int 1 = 3; i < n; ++i) {
int cnt = 0;

for (int j
bool t
if (!t) np[cnt++] = plane[]j];
for (int k = 0; k < 3; ++k)

glplane[j].v[k]][plane[j].v[(k + 1) % 3]] = t;

0; 3 < m; ++3) {

plane[j].above(q[i]);

for (int j =0; j < m; ++3) {
for (int k = 0; k < 3; ++k) {
int a = plane[j].v[k], b = plane[j].v[(k + 1) % 3];
if (gla][b] && !g[b][a])
np[cnt++] = { a,b,i };

m = cnt;
for (int j = ©; j < m; ++j) plane[j] = np[j];

int main() {
scanf("%d", &n);
for (int 1 = 0; i < n; ++i) {
scanf("%1f%1f%1f", &q[i].x, &q[i].y, &q[i].z);
q[i].shake();

get_convex_3d();

double res = 0;

for (int 1 = 0; 1 < m; ++1i) {
res += plane[i].area();

}

printf("%.61f", res);

return 0;
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1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<cmath>
5
6  #define x first
7 #define y second
8
9 using namespace std;
10  typedef pair<int, int> pii;
11  const int N = 50010;
12
13  int n, top;
14 pii q[N];
15  int stk[N];
16 bool used[N];
17
18 pii operator-(pii a, pii b) {
19 return { a.x - b.x,a.y - b.y };
20 3}
21
22 int operator*(pii a, pii b) {
23 return a.x * b.y - a.y * b.x;
24 3}
25
26 int area(pii a, pii b, pii c) {
27 return (b - a) * (c - a);
28 3}
29
30 int get_dist(pii a, pii b) {
31 int dx = a.x - b.x;
32 int dy = a.y - b.y;
33 return dx * dx + dy * dy;
34 | }
35
36 void get_convex() {
37 sort(q, q + n);
38 for (int i = @; i < n; ++i) {
39 while (top >= 2 && area(q[stk[top - 2]], q[stk[top - 1]], q[i]) <= @) {
40 if (area(q[stk[top - 2]], q[stk[top - 1]], q[i]) < @)
41 used[stk[--top]] = false;
42 else top--;
43 }
44 stk[top++] = i;
45 used[i] = true;
46 }
47 used[@] = false;
48 for (int i =n-1; i >=0; --i) {
49 if (used[i]) continue;
50 while (top >= 2 && area(q[stk[top - 2]], q[stk[top - 1]], q[i]) <= @)
51 top--;
52 stk[top++] = i;
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53 }

>4 top--;

55 |}

56

57 int rotating_calipers() {

58 if (top <= 2) return get_dist(q[@], q[n - 1]);
59

60 int res = 0;

61 for (int i = 0, j = 2; i < top; ++i) {

62 pii d = q[stk[i]], e = q[stk[i + 1]];

(J +1) %

63 while (area(d, e, q[stk[j]]) < area(d, e, q[stk[j + 111)) j
top;
64 res = max(res, max(get_dist(d, q[stk[j]]), get_dist(e, q[stk[j]]1)));
65 }
66 return res;
67 3
68
69 int main() {
70 scanf("%d", &n);
71 for (int i = @; i < n; ++i)
72 scanf("%d%d", &q[i].x, &q[i].y);
73
74 get_convex();
75 printf("%d", rotating_calipers());
76 return 9;
77 |}
RIVERES

B ER& FREESE R, B R<ER

1  #include<iostream>

2 #include<cstdio>

3 #include<algorithm>

4 #include<cmath>

5

6 #define x first

7 #define y second

8

9 using namespace std;
10  typedef pair<double, double> pdd;
11  const int N = 50010;
12 const double eps = 1e-12, INF = 1e20;
13 const double pi = acos(-1);
14
15 | int n;
16 pdd q[N];
17 int stk[N], top;
18  bool used[N];
19  pdd ans[N];
20 double area_min = INF;
21
22 pdd operator+(pdd a, pdd b) {
23 return { a.x + b.x,a.y + b.y };

N
N
—
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

76
77
78
79
80

pdd operator-(pdd a, pdd b) {
return { a.x - b.x,a.y - b.y };

pdd operator*(pdd a, double t) {
return { a.x * t,a.y * t };

pdd operator/(pdd a, double t) {
return { a.x / t,a.y / t };

double operator*(pdd a, pdd b) {
return a.x * b.y - a.y * b.x;

double operator&(pdd a, pdd b) {
return a.x * b.x + a.y * b.y;

int sign(double x) {
if (fabs(x) < eps) return 0;
if (x < @) return -1;
return 1;

int dcmp(double x, double y) {
if (fabs(x - y) < eps) return 0;
if (x < y) return -1;
return 1;

double area(pdd a, pdd b, pdd c) {
return (b - a) * (c - a);

double get_len(pdd a) {
return sgrt(a & a);

pdd norm(pdd a) {
return a / get_len(a);

double project(pdd a, pdd b, pdd c) {
return ((b - a) & (c - a)) / get_len(b - a);

pdd rotate(pdd a, double theta) {

return { a.x * cos(theta) + a.y * sin(theta),-a.x * sin(theta) + a.y *

cos(theta) };
¥

void get_convex() {
sort(q, q + n);
for (int i = 0; 1 < n; ++1) {



while (top >= 2 && sign(area(q[stk[top - 2]], q[stk[top - 1]], q[i])) >=

9)
used[stk[--top]] = false;
stk[top++] = i;
used[i] = true;
}
used[0@] = false;
for (int i =n - 1; i >=0; --i) {
if (used[i]) continue;
while (top >= 2 && sign(area(q[stk[top - 2]], g[stk[top - 1]], q[i])) >=
0)
top--;
stk[top++] = i;
}
reverse(stk, stk + top);
top--;
}

void rotating_calipers() {
for (int i =0, a=2,b =
pdd d = q[stk[i]], e =
while (dcmp(area(d, e,
1) % top;
while (dcmp(project(d,
(b + 1) % top;
if (1) c =
while (dcmp(project(d,
(c + 1) % top;
pdd x = q[stk[a]], y = q[stk[b]], z = q[stk[c]];
double h = area(d, e, x) / get_len(e - d);
double w = ((y - z) & (e - d)) / get_len(e - d);
if (h * w < area_min) {
h * w;

ans[@] = d + norm(e - d) * project(d, e, y);

q[stk[i + 1]];

+

e, q[stk[b]]), project(d,

a;
e, q[stk[c]]), project(d,

area_min =

ans[3] = d + norm(e - d) * project(d, e, z);

pdd u = norm(rotate(e - d, -pi / 2));
ans[1] = ans[@] + u * h;
ans[2] = ans[3] + u * h;

int main() {
scanf("%d", &n);
for (int 1 = @; 1 < n; ++1i)
scanf("%1f%1f", &q[i].x, &q[i].y);

get_convex();
rotating_calipers();

int k = 9;
for (int 1 = 1; i < 4; ++i) {
if (dcmp(ans[i].y, ans[k].y) < 0 ||
decmp(ans[i].x, ans[k].x))
k = 1i;

printf("%.51f\n", area_min);

2, ¢ =2; i< top; ++i) {

gqlstk[a]]), area(d, e, q[stk[a + 1]])) < @) a =

(a

e, q[stk[b + 1]])) < @) b

e, q[stk[c + 1]]1)) > @) c

Ildemp(ans[i].y, ans[k].y) &&



133 for (int i = @; i < 4; ++i, ++k) {

134 double x = ans[k % 4].x, y = ans[k % 4].y;
135 if (!sign(x)) x = @; // BhlE-0.00000iXFtHET{E AL
136 if (!sign(y)) y = 0;
137 printf("%.51f %.51f\n", X, y);
138 }
139 return 0;
140 | }
=Riln
1 #include<iostream>
2 #include<algorithm>
3 #include<cstdio>
4 #include<cstring>
5  #include<cmath>
6
7 #define x first
8 #define y second
9
10 using namespace std;
11  typedef pair<double, double> pdd;
12
13  const int N = 55;
14 const double eps = 1le-8;
15 const double pi = acos(-1);
16
17  double R;
18 | int n;
19 pdd q[N], r;
20
21 int sign(double x) {
22 if (fabs(x) < eps) return 0;
23 if (x < @) return -1;
24 return 1;
25 | 3}
26
27 int dcmp(double x, double y) {
28 if (fabs(x - y) < eps) return 0;
29 if (x < y) return -1;
30 else return 1;
31}
32
33 pdd operator+(pdd a, pdd b) {
34 return { a.x + b.x,a.y + b.y };
35 |}
36
37  pdd operator-(pdd a, pdd b) {
38 return { a.x - b.x,a.y - b.y };
39 3
40
41 pdd operator*(pdd a, double t) {
42 return { a.x * t,a.y * t };
43 | }

N
N
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pdd operator/(pdd a, double t) {
return { a.x / t,a.y / t };

double operator*(pdd a, pdd b) {
return a.x * b.y - a.y * b.x;

double operator&(pdd a, pdd b) {
return a.x * b.x + a.y * b.y;

double area(pdd a, pdd b, pdd c) {
return (b - a) * (c - a);

double get_len(pdd a) {
return sqrt(a & a);

double get_dist(pdd a, pdd b) {
return get_len(b - a);

double project(pdd a, pdd b, pdd c) {
return ((c - a) & (b - a)) / get_len(b - a);

pdd rotate(pdd a, double theta) {

return { a.x * cos(theta) + a.y * sin(theta),-a.x * sin(theta) + a.y *
cos(theta) };
¥

pdd norm(pdd a) {
return a / get_len(a);

bool on_segment(pdd p, pdd a, pdd b) {
return !sign((p - a) * (p - b)) & & sign((p - a) & (p - b)) <= 0;

pdd get_line_intersection(pdd p, pdd v, pdd q, pdd w) {
pdd u =p - q;
double t =w * u / (v * w);

return p + v * t;

double get_circle_line_intersection(pdd a, pdd b, pdd& pa, pdd& pb) {
pdd e = get_line_intersection(a, b - a, r, rotate(b - a, pi / 2));
double mind = get_dist(r, e);
if (lon_segment(e, a, b)) mind = min(get_dist(r, a), get_dist(r, b));
if (demp(R, mind) <= @) return mind;
double len = sqrt(R * R - get_dist(r, e) * get_dist(r, e));
pa = e + norm(a - b) * len;
pb
return mind;

e + norm(b - a) * len;



102 double get_sector(pdd a, pdd b) {

103 double angle = acos((a & b) / get_len(a) / get_len(b));
104 if (sign(a * b) < @) angle = -angle;
105 return R * R * angle / 2;
106  }
107
108  double get_circle_triangle_area(pdd a, pdd b) {
109 double da = get_dist(r, a), db = get_dist(r, b);
110 if (decmp(R, da) >= © && dcmp(R, db) >= @) return a * b / 2;
111 if (!sign(a * b)) return 0;
112 pdd pa, pb;
113 double mind = get_circle_line_intersection(a, b, pa, pb);
114 if (demp(R, mind) <= @) return get_sector(a, b);
115 if (dcmp(R, da) >= @) return a * pb / 2 + get_sector(pb, b);
116 if (dcmp(R, db) >= @) return get_sector(a, pa) + pa * b / 2;
117 return get_sector(a, pa) + pa * pb / 2 + get_sector(pb, b);
118 | 3
119
120 double work() {
121 double res = 0;
122 for (int i = @; i < n; ++i)
123 res += get_circle_triangle_area(q[i], q[(i + 1) % n]);
124 return fabs(res);
125 | 3}
126
127 int main() {
128 while (~scanf("%1f%d", &R, &n)) {
129 for (int i = @; 1 < n; ++i) scanf("%Lf%1lf", &q[i].x, &q[i].y);
130 printf("%.21f\n", work());
131 }
132 return 0;
133 3
gk
1 #include<iostream>
2 #include<algorithm>
3 #include<cstdio>
4 #include<vector>
5
6  #define x first
7 #define y second
8
9  using namespace std;

10  typedef long long 11;

11 typedef pair<int, int> PII;
12

13  const int N = 1010;

14

15 | int n;

16 PII 1[N], r[N];

17 PII q[N];

18

19 11 range_area(int a, int b) {

N
=

int cnt = 9;
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21

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

22 if (1[i].x <= a && r[i].x >= b)
23 glent++] = { 1[i].y,r[i].y };
24 if (!cnt) return 0;
25 sort(q, q + cnt);
26 11 res = 9;
27 int st = gq[@].x, ed = q[@].y;
28 for (int i = 1; i < cnt; ++i)
29 if (q[i].x <= ed) ed = max(ed, q[i].y);
30 else {
31 res += ed - st;
32 st = q[i].x, ed = q[i].y;
33 }
34 res += ed - st;
35 return res * (b - a);
36 |}
37
38 int main() {
39 scanf("%d", &n);
40 vector<int> xs;
41 for (int i = 0; i < n; ++i) {
42 scanf("%d%d%d%d", &l[i].x, &l[i].y, &r[i].x,
43 xs.push_back(1[i].x), xs.push_back(r[i].x);
44 }
45 sort(xs.begin(), xs.end());
46 11 res = 0;
47 for (int i = @; i < xs.size() - 1; ++i) {
48 if (xs[i] != xs[i + 1])
49 res += range_area(xs[i], xs[i + 1]);
50 }
51 printf("%11d", res);
52 return 9;
53 |}
=BRERH
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#include<iostream>

#include<cstdio>

#include<vector>

#include<algorithm>

#include<cmath>

#define x first

#define y second

using namespace std;

typedef pair<double, double> pdd;

const int N = 110;
const double eps = le-8, INF = 1le6;

int n;
pdd tr[N][3];

&r[i].y);
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

pdd

int

int

pdd

pdd

pdd

q[N];

sign(double x) {

if (fabs(x) < eps) return 9;
if (x < @) return -1;

return 1;

dcmp(double x, double y) {

if (fabs(x - y) < eps) return 0;
if (x < y) return -1;

return 1;

operator+(pdd a, pdd b) {
return { a.x + b.x,a.y + b.y };

operator-(pdd a, pdd b) {
return { a.x - b.x,a.y - b.y };

operator*(pdd a, double t) {
return { a.x * t,a.y * t };

double operator*(pdd a, pdd b) {

return a.x * b.y - a.y * b.x;

double operator&(pdd a, pdd b) {

return a.x * b.x + a.y * b.y;

bool on_segment(pdd p, pdd a, pdd b) {

pdd

return sign((p - a) & (p - b)) <= 0;

get_line_intersection(pdd p, pdd v, pdd q, pdd w) {

if (!sign(v * w)) return { INF,INF };

pdd u = p - q;

double t =w * u / (v * w);

pdd o = p + v * t;

if (lon_segment(o, p, p + v) || !on_segment(o, q, q + w))
return { INF,INF };

return o;

double line_area(double a, int side) {

int cnt = 9;
for (int i = 0; 1 < n; ++i) {
auto t = tr[i];
if (demp(t[@].x, a) > @ || demp(t[2].x, a) < @) continue;
if (!demp(t[0].x, a) && !decmp(t[1].x, a)) {
if (side) q[cnt++] = { t[@].y,t[1].y };
}
else if (!dcmp(t[2].x, a) && !decmp(t[1].x, a)) {
if (!side) q[ent++] = { t[2].y,t[1].y };



76
77
78
79
80
81

82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126

127
128
129
130
131

}

else {
double d[3];
int u = 9;

for (int j = 0; j < 3; ++j) {
pdd o = get_line_intersection(t[j], t[(J + 1) % 3] - t[jl, { a,-
INF }, { 0,2 * INF });
if (dcmp(o.x, INF))
d[u++] = o.y;

}
if (u) {

sort(d, d + u);

glent++] = { d[@],d[u - 1] };
}

}
if (!cnt) return 0;
for (int i = 0; i < cnt; ++i)
if (q[i].x > q[i].y)
swap(q[i].x, q[i].y);
sort(q, q + cnt);
double res = 0, st = q[0].x, ed = q[0].y;

for (int 1 = 1; i < cnt; ++i)
if (q[i].x <= ed) ed = max(ed, q[i].y);
else {
res += ed - st;
st = q[i].x, ed = q[i].y;
}
res += ed - st;
return res;

double range_area(double a, double b) {
return (line_area(a, 1) + line_area(b, ©)) * (b - a) / 2;

int main() {
scanf("%d", &n);
vector<double> xs;
for (int 1 = 0; i < n; ++i) {
for (int j = 0; j < 3; ++j) {
scanf("%1f%1f", &tr[i][j].x, &tr[i]l[jl.y);
xs.push_back(tr[i][j].X);
}
sort(tr[i], tr[i] + 3);

for (int 1 = @; i < n; ++1i)
for (int j =1 + 1; j < n; ++J)
for (int x = @; X < 3; ++X)
for (int y = 0; y < 3; ++y) {
pdd o = get_line_intersection(tr[i][x], tr[i][(x + 1) % 3] -
tr[i][x], tr[jllyl, tr[Jll(y + 1) % 3] - tr[31lyD);
if (dcmp(o.x, INF))
xs.push_back(o.x);

sort(xs.begin(), xs.end());



132 double res = 0;
133 for (int 1 = @; i < xs.size() - 1; ++1i)
134 if (demp(xs[i], xs[i + 1]))
135 res += range_area(xs[i], xs[i + 1]);
136 printf("%.21f", res);
137 return 0;
138 | }
¥EHRRS

1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<cmath>
5
6 using namespace std;
7
8 const double eps = le-12;
9
10  double f(double x) {
11 return sin(x) / x;
123
13
14 double simpson(double 1, double r) {
15 double mid = (1 + r) / 2;
16 return (r - 1) * (f(1) + f(r) + 4 * f(mid)) / 6;
17 | 3
18
19  double asr(double 1, double r, double s) {
20 double mid = (1 + r) / 2;
21 double left = simpson(l, mid), right = simpson(mid, r);
22 if (fabs(left + right - s) < eps) return left + right;
23 return asr(1l, mid, left) + asr(mid, r, right);
24 |}
25
26 int main() {
27 double 1, r;
28 scanf("%1f%1f", &1, &r);
29 printf("%1f", asr(l, r, simpson(l, r)));
30 return 9;
31}
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W&FR: fli]lj] TrMELABERSE 1758 55, FIRKESZD
werprarz: flillj] = maz{[i — 1)[j], fli = 1[j — 1]} + ald][5]

1 #include<iostream>
2 #include<algorithm>
3
4 using namespace std;
5
6 const int N = 510, INF = Ox3f3f3f3f;
7
8 int f[N][N], a[N][N];
9
10 int main() {
11 int n;
12 cin >> n;
13 for (int i = 1; i <= n; i++)
14 for (int j = 1; j <= i; j++)
15 scanf("%d", &a[i]l[j]);
16 for (int i = @; i <= n; i++)
17 for (int j = 0; j <=1 + 1; j++) f[i][j] = -INF;
18 fl1][1] = a[1][1];
19 for (int i = 2; i <= n; i++)
20 for (int j = 1; j <= i; j++)
21 fL1103] = max(f[i - 11[3 - 11 + a[il[j1, F[i - 1][3] + a[il[3D);
22 int ans = 0;
23 for (int i = @; i <= n; i++) ans = max(ans, f[n][i]);
24 printf("%d", ans);
25 return 9;
26 3}
BRI LEFAFFEFU(LIS)
R&EFR: fli] Tl Ali] R/ L1s IKE
wrpioig: fll=  max  {f[j]+1}
0<=j<i,A[j] <Al
1  #include<iostream>
2 #include<algorithm>
3
4 using namespace std;
5
6  const int N = 1010;
7
8 int a[N], f[N], ans;
9
10 int main() {
11 int n;
12 cin >> n;
13 for (int i = 1; i <= n; i++) cin >> a[i];
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14 for (int i = 1; i <= n; i++) {

15 f[i] = 1;
16 for (int j = 1; j < i; j++) {
17 if (a[j] < a[i]) f[i] = max(f[i], f[]] + 1);
18 }
19 ans = max(ans, f[i]);
20 }
21 cout << ans;
22 return 0;
23 |}
BRERAEFFEFI(LCS)

RERR: flilJ] BB FE All~i] 5 B[1~j]1 B9 Lcs AOKE
®t57372 fli][j] = maz{f[i — 1][j], fli][5 — 1), f[i — 1][j — 1] + 1}

1  #include<iostream>
2 #include<algorithm>
3 #include<cstdio>
4
5 using namespace std;
6
7 const int N = 1010;
8
9 int £[N][N];
10 char a[N], b[N];
11
12 int main() {
13 int n, m;
14 cin >> n >> m;
15 scanf("%s%s", a + 1, b + 1);
16
17 for (int i = 1; i <= n; ++i)
18 for (int j = 1; j <= m; ++j) {
19 fL1103] = max(f[i - 11031, FLiI[J - 11);
20 if (a[i] == b[J]) f[i][3] = max(f[1i][j], f[i - 1][j - 1] + 1);
21 }
22
23 cout << f[n][m] << endl;
24 return 0;
25}

EBRAHE ERFEFI(LCIS)

#include<iostream>
#include<algorithm>
#include<cstdio>

using namespace std;

const int N = 3010;

0 N O LT AW N



9

int a[N], b[N], f[N][N];

10
11 int main() {
12 int n;
13 scanf("%d", &n);
14 for (int i = 1; i <= n; i++) scanf("%d", &a[i]);
15 for (int i = 1; i <= n; i++) scanf("%d", &b[i]);
16 for (int 1 = 1; i <= n; i++) {
17 int val = 0;
18 if (b[@] < a[i]) val = f[i - 1][0];
19 for (int j = 1; j <= n; j++) {
20 if (a[i] == b[j]) f[i][j] = val + 1;
21 else f[i][j] = f[1i - 1][]];
22 if (b[j] < a[i]) val = max(val, f[i - 1]1[j]1);
23 }
24 }
25 int res = 0;
26 for (int i = 1; i <= n; i++) res = max(res, f[n][i]);
27 printf("%d", res);
28 return 9;
29 3}
sanE
0185
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20

#include<iostream>
#include<algorithm>

using namespace std;

const int N = 1010;

int f[N], v[N], w[N];

int main() {
int n, m;
cin >> n >> m;
for (int 1 = @; i < n; i++) cin >> v[i] >> w[i];
for (int i =0; i < n; i++) {
for (int j =m; j >= v[i]; --3)
f[3] = max(f[j], f[J - v[i]l] + w[i]);
}
cout << f[m];
return 0;
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#include<iostream>
#include<algorithm>

using namespace std;

const int N = 1010;

int f[N], v[N], w[N];

© 00 N O U1 A W N B

10 int main() {
11 int n, m;
12 cin >> n >> m;
13 for (int i = 1; i <= n; i++) cin >> v[i] >> w[i];
14 for (int i = 1; i <= n; i++) {
15 for (int j = v[i]; J <= m; j++) {
16 fl3]1 = max(f[3], f[j - v[i]] + w[i]);
17 }
18 }
19 cout << f[m] << endl;
20 return 9;
21 3}
EZ=1)
FhERAR
1 #include<iostream>
2 #include<algorithm>
3
4 using namespace std;
5
6  const int N = 1100;
7
8 int f[N][N], v[N], w[N], s[N];
9
10  int main() {
11 int n, m;
12 cin >> n >> m;
13 for (int i = 1; i <= n; i++) cin >> v[i] >> w[i] >> s[i];
14 for (int i = 1; i <= n; i++) {
15 for (int j = 0; j <=m; j++) {
16 for (int k = 0; k * v[i] <= j && k <= s[i]; k++)
17 fI1103] = max(F[i][3], F[1 - 11[F - k * v[i]] + k * w[i]);
18 }
19 }
20 cout << f[n][m];
21 return 0;
22}

0158+ HERIRD

1 #include<iostream>
2 #include<algorithm>
3 using namespace std;



const int N = 12010, M = 2010;

int f[M], w[N], Vv[N];

© 0 N O U1 B~

int main() {

10 int n, m;
11 cin >> n >> m;
12 int cnt = 0;
13 for (int i = 1; i <= n; ++i) {
14 int a, b, s;
15 cin >> a >> b >> s;
16 int k = 1;
17 while (k <= s) {
18 ++cnt;
19 vicnt] = k * a;
20 w[cnt] = k * b;
21 s -= k;
22 k *= 2;
23 }
24 if (s) {
25 ++cnt;
26 vicnt] = a * s;
27 wlcnt] = b * s;
28 }
29 }
30 n = cnt;
31 for (int i = 1; i <= n; ++i)
32 for (int j =m; j >= v[i]; --3)
33 f[3]1 = max(f[j1, f[J - v[i]] + w[i]);
34
35 cout << f[m] << endl;
36 return 0;
37 |}
EREBATIMAL
1  #include<iostream>
2 #include<algorithm>
3 #include<cstring>
4 using namespace std;
5
6  const int N = 20010;
7
8 int f[N], g[N], q[N];
9 int n, m;
10 int v, w, s;
11
12 int main() {
13 cin >> n >> m;
14
15 for (int i = @; i < n; ++i) {
16 cin >> v >> w >> s;
17 memcpy (g, f, sizeof f);
18 for (int j = 0; j < v; ++j) {
19 int hh = 0, tt = -1;
20 for (int k = j; k <=m; k += v) {



21 if (hh <= tt & k - s * v > q[hh]) hh++;

22 while (hh <= tt & g[q[tt]] - (q[tt] - j) / v * w <= g[k] - (k - J)
/ v *w) tt--;
23 q[++tt] = k;
24 f[k] = glq[hh]] + (k - q[hh]) / v * w;
25 }
26 }
27 }
28 cout << f[m] << endl;
29
30 return 0;
31 | 3
=1}
1 #include<iostream>
2 #include<algorithm>
3
4 using namespace std;
5
6  const int N = 1010;
7
8 int n, m;
9 int f[N];
10 int v, w, s;
11
12 int main() {
13 cin >> n >> m;
14 for (int i = 0; i < n; ++i) {
15 cin >> v >> w >> s;
16 if (Is)
17 for (int j = v; j <= m; j++)
18 f[31 = max(f[31, [ - v] + w);
19 else {
20 if (s == -1) s = 1;
21 for (int k = 1; k <= s; k *= 2) {
22 for (int j =m; J >= k * v; j--)
23 131 = max(F[31, I3 - k * v] + k * w);
24 s -= k;
25 }
26
27 if (s)
28 for (int j =m; j >= s * v; j--)
29 fl3] = max(f[3], f[J - s * v] + s * w);
30 }
31 }
32 cout << f[m] << endl;
33 return 0;
34 |}
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#include<iostream>
#include<algorithm>

using namespace std;

const int N = 1001, M = 101;

int F[NJ[M][M], v[N], w[N], m[N];

© 00 N O v » W N R

10 int main() {
11 int a, b, c;
12 cin >> a >> b >> c;
13 for (int i = 1; i <= a; i++) cin >> v[i] >> m[i] >> w[i];
14 for (int i = 1; i <= a; i++) {
15 for (int j = @; j <= b; j++) {
16 for (int k = @; k <= c; k++) {
17 fIL10310k] = F[1 - 11[31[K];
18 if (V[i] <= j && m[i] <= k)
19 FILI[310k] = max(fF[i1[F]1[k], F[1i - 1]1[J - v[i]ll[k - m[i]] +
wli]);
20 }
21 }
22 }
23 cout << f[a][b][c];
24 return 0;
25 | 3
PEEE
1 #include<iostream>
2 #include<algorithm>
3
4 using namespace std;
5
6  const int N = 110;
7
8 int f[N], Vv[N][N], w[NJ[N], s[N];
9
10  int main() {
11 int n, m;
12 cin >> n >> m;
13 for (int i = 1; i <= n; ++i) {
14 cin >> s[i];
15 for (int j = @; j < s[i]; ++j) cin >> v[i][]j] >> w[il[]];
16 }
17
18 for (int i = 1; i <= n; ++i)
19 for (int j =m; j >= 0; --3)
20 for (int k = @; k < s[i]; ++k)
21 if (3 >= v[i][k])
22 f[31 = max(f[31, f[J - v[iI[k]] + w[i][k]);
23
24 cout << f[m] << endl;
25 return 9;

N
(o)}
-
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1 #include<iostream>
2 #include<algorithm>
3 #include<cstdio>
4 #include<cstring>
5
6 using namespace std;
7
8 const int N = 110;
9
10 int v[N], w[N], to[N], head[N], ne[N], tot;
11 int f[N][N], n, m, root;
12
13 void add(int u, int v) {
14 to[tot] = v, ne[tot] = head[u], head[u] = tot++;
15 | 3
16
17 void dfs(int u) {
18 for (int i = head[u]; i != -1; i = ne[i]) {
19 dfs(to[i]);
20 for (int j =m - v[u]; j >= 0; j--) for (int k = 0; k <= j; k++) f[ul[]j] =
max(fLul[3], flullj - k] + f[to[i]][k]);
21 }
22 for (int i =m; i >= v[u]; i--) f[u][i] = f[ul[i - v[u]] + w[u];
23 for (int i = @; i < v[u]; i++) f[u][i] = ©;
24 | }
25
26 int main() {
27 memset(head, -1, sizeof head);
28 scanf("%d%d", &n, &m);
29 for (int i = 1; i <= n; i++) {
30 int t;
31 scanf("%d%d%d", &v[i], &w[i], &t);
32 if (t == -1) root = i;
33 else add(t, i);
34 }
35 dfs(root);
36 printf("%d", f[root][m]);
37 return 0;
38 1}
01BERGRA
#include<iostream>
#include<algorithm>
#include<cstdio>
#include<cstring>

using namespace std;

const int N = 1010, mod = 1e9 + 7;

O 00 N O v A W N B



10 int f[N], g[N];

11
12 int main() {
13 int n, m;
14 scanf("%d%d", &n, &m);
15 memset(f, -0x3f, sizeof f);
16 fle] = o;
17 gle] = 1;
18
19 for (int i = @; i < n; i++) {
20 int v, w;
21 scanf("%d%d", &v, &w);
22 for (int §j =m; j >= v; j--) {
23 int maxv = max(f[j]1, f[j - v] + w);
24 int cnt = 0;
25 if (f[j] == maxv) cnt += g[j];
26 if (f[j - v] + w == maxv) cnt += g[j - v];
27 g[j] = cnt % mod;
28 f[j] = maxv;
29 }
30 }
31
32 int res = 0;
33 for (int i = @; i <= m; i++) res = max(res, f[i]);
34 int cnt = 0;
35 for (int i = @; i <=m; i++) {
36 if (f[i] == res)
37 cnt = (ent + g[i]) % mod;
38 }
39 printf("%d", cnt);
40 return 9;
41 | }
BEKRREGHE
1 #include<iostream>
2 #include<algorithm>
3 #include<cstdio>
4 using namespace std;
5 const int N = 1010;
6 int f[N][N], Vv[N], w[N];
7 int main() {
8 int n, m;
9 scanf("%d%d", &n, &m);

10 for (int i = 1; i <= n; i++) scanf("%d%d", &v[i], &w[i]);
11 for (int i = n; i >= 1; i--) {

12 for (int j = 0; j <=m; j++) {

13 fIi103]1 = f[1 + 1][31;

14 if (3 >= v[i])

15 FIL103] = max(F[11[31, F[i + 1][F - v[il] + w[i]);
16 }

17 }

18

19 int j =m;

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



21 if (J >= v[i] & f[i][j] == F[1 + 1][J - v[i]] + w[i]) {
22 printf("%d ", i);

23 j -= v[il;

24 }

25 }

26 return 9;

27 3}

X[@dp
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R&gere: flillj] = min {75, fER] + fTk + 1][5] + s[4] — s[i — 1]}

1<j=k<=j—1
1 #include<iostream>
2 #include<algorithm>
3
4 using namespace std;
5
6 const int N = 310;
7
8 int s[N], f[NJ[N];
9
10 int main() {
11 int n;
12 cin >> n;
13 for (int i = 1; i <= n; i++) { cin >> s[i]; s[i] += s[i - 1]; }
14 for (int len = 2; len <= n; len++) {
15 for (int i = 1; i + len - 1 <= n; i++) {
16 intl=1, r =1 + len - 1;
17 f[1][r] = 1e9;
18 for (int k = 1; k < r; k++)
19 £[1][r] = min(f[1][r], F[1]1[K] + f[k + 1][r] + s[r] - s[1 - 1]);
20 }
21 }
22 printf("%d", f[1]1[n]);
23 return 9;
24}
HEEIREE
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#include<iostream>
#include<algorithm>

using namespace std;

const int N = 210;

0 NOY LT AW N

int n;
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9 int w[N];
10 int €[N][N];
11
12 int main() {
13 cin >> n;
14
15 for (int i = 1; i <= n; i++) {
16 cin >> w[i];
17 wli + n] = w[i];
18 }
19
20 for (int len = 3; len <= n + 1; len++)
21 for (int 1 =1; 1 + len - 1 <= 2 * n; 1++) {
22 int r =1 + len - 1;
23 for (int k = 1 + 1; k < r; k++)
24 f[11[r] = max(f[1][r], FL1][K] + FLk][r] + w[1] * w[r] * w[k]);
25 }
26
27 int res = 0;
28 for (int i = 1; i <= n; i++) res = max(res, f[i][i + n]);
29 cout << res << endl;
30
31 return 9;
32}

Rifizdp
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1 #include<iostream>
2 #include<algorithm>
3 #include<cstdio>
4 #include<cstring>
5
6 using namespace std;
7
8 const int N = 6010;
9
10 int to[N], ne[N], head[N], tot, happy[N], f[N][2];
11 | int n;
12 bool has_father[N];
13
14 void add(int u, int v) {
15 to[tot] = v, ne[tot] = head[u], head[u] = tot++;
16}
17
18  wvoid dp(int u) {
19 f[u][1] = happy[u];
20 for (int i = head[u]; i != -1; i = ne[i]) {
21 int j = to[i];


af://n934

22 dp(3);

23 flulll] += f[jI[e];
24 flul[e] += max(f[jl[e], f[JI[1]);
25 }
26 3}
27
28 int main() {
29 memset(head, -1, sizeof head);
30 scanf("%d", &n);
31 for (int i = 1; i <= n; i++) scanf("%d", &happy[i]);
32 for (int i =0; i < n - 1; i++) {
33 int a, b;
34 scanf("%d%d", &a, &b);
35 has_father[a] = true;
36 add(b, a);
37 }
38 int root = 1;
39 while (has_father[root]) ++root;
40 dp(root);
41 printf("%d", max(f[root][0], f[root][1]));
42 return 0;
43 3
KEdp
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1 #include<iostream>

2 #include<cstdio>

3 #include<cstring>

4 #include<algorithm>

5

6 using namespace std;

7 typedef long long 11;

8

9 const int N = 12, M = 1 << 11;
10
11 int n, m;
12011 FIN][M];
13 bool in[M];
14
15  int main() {
16 while (cin >> n >>m, n || m) {
17 for (int i = @; 1 < 1 << m; ++i) { // FHEBRSHEEE—RESABEHM
18 bool odd = false, cnt = false;
19 for (int j = @; j < m; ++3)
20 if (i >> j & 1) odd |= cnt, cnt = 0;
21 else cnt 7= 1;
22 in[i] = odd | cnt ? @ : 1;
23 }
24
25 flele] = 1;
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26 for (int i = 1; i <= n; ++i)

27 for (int j = 0; j < 1 << m; ++j) {

28 fLi1[3] = ©;

29 for (int k = @; k < 1 << m; ++k)
30 if ((§ & k) == 0 & in[j | k])
31 fILi][3] += f[i - 1][Kk];

32 }

33 cout << f[n][@] << endl;

34 }

35 return 9;

36 |}

BE5=RITT, BSRHTRER T

1 #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4 #include<algorithm>
5 #include<vector>
6
7 using namespace std;
8 typedef long long 11;
9
10 const int N = 12, M = 1 << 11;
11
12 int n, m;
13 11 f[N][M];
14 vector<int> ne;
15
16  void dfs(int state, int x, int ns) {
17 if (x == m) {
18 ne.push_back(ns);
19 return;
20 }
21
22 if (state >> x & 1) {
23 dfs(state, x + 1, ns);
24 return;
25 }
26
27 dfs(state, x + 1, ns | 1 << x);
28
29 if (x <m - 18& (state >> (x + 1) & 1) == 0)
30 dfs(state, x + 2, ns);
31}
32
33 int main() {
34 while (cin >> n >>m, n || m) {
35 memset (f, 0, sizeof f);
36 f[e][e] = 1;
37
38 for (int i = @; i < n; ++i)
39 for (int j = 0; j < 1 << m; ++3)
40 if (f[1]103] > @) {
41 ne.clear();
42 dfs(j, o, 0);
43 for (int k = @; k < ne.size(); ++k)



44
45
46
47
48
49
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f[i + 1][ne[k]] += F[i][3];
}
cout << f[n][@] << endl;

}

return 0;

#include<iostream>

#include<algorithm>

#include<cstdio>

#include<vector>

using namespace std;

int

int

int

int

get(vector<int> num, int 1, int r) {
int res = 9;
for (int i =1; i >=r; --i) res = res * 10 + num[i];

return res;

powerlo(int k) {

int res = 1;

while (k--) res *= 10;
return res;

count(int n, int x) {
if (!n) return 0;

vector<int> num;

while (n) {
num.push_back(n % 10);
n /= 10;

}

n = num.size();
int res = 9;
for (int i =n -1 - (!x); i>=0; --i) {
if (i <n-1) {
res += get(num, n - 1, i + 1) * powerlo(i);
if (!x) res -= powerl@(i);
}
if (num[i] == x) res += get(num, i - 1, 0) + 1;
else if (num[i] > x) res += powerl@(i);
¥

return res;

main() {
int a, b;
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44 while (cin >> a >> b, a || b) {

45 if (a > b) swap(a, b);

46 for (int i = 0; i <= 9; ++i)

47 cout << count(b, i) - count(a - 1, i) << " ";
48 cout << endl;

49 }

50 return 9;

51 3}

Eiftidp
515
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1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<cstring>
5
6 using namespace std;
7 typedef long long 11;
8 const int N = 1000010, M = N * 2;
9
10 | int n;
11 int h[N], to[M], ne[M], w[M], tot;
12 int fa[N], fw[N], q[N];
13  int cir[N], ed[N], cnt;
14 11 s[N], d[M], sum[M];
15  bool vis[N], ins[N];
16 11 ans;
17
18 inline void add(int u, int v, int c) {
19 to[tot] = v, w[tot] = ¢, ne[tot] = h[u], h[u] = tot++;
20 3}
21
22 void dfs_cir(int u, int from) {
23 vis[u] = ins[u] = true;
24 for (int i = h[u]; ~i; i = ne[i]) {
25 if (i == (from ~ 1)) continue;
26 int j = to[i];
27 fa[j] = u, fw[j] = w[i];
28 if (lvis[j]) dfs_cir(j, 1i);
29 else if (ins[j]) {
30 cnt++;
31 ed[cnt] = ed[cnt - 17;
32 11 sum = w[i];
33 for (int k = u; k !'= j; k = fa[k]) {
34 s[k] = sum;
35 sum += fw[k];
36 cir[++ed[cnt]] = k;
37 }
38 s[j] = sum, cir[++ed[cnt]] = j;
39 }
40 }

41 ins[u] = false;



42 | }

43

44 11 dfs_d(int u) {

45 vis[u] = true;

46 11 d1 = 0, d2 = o;

47 for (int i = h[u]; ~i; i = ne[i]) {

48 int j = to[i];

49 if (vis[j]) continue;

50 11 dist = dfs_d(j) + w[i];

51 if (dist >= d1) d2 = d1, dl1 = dist;

52 else if (dist > d2) d2 = dist;

53 }

54 ans = max(ans, d1 + d2);

55 return di;

56 }

57

58 int main() {

59 memset(h, -1, sizeof h);

60 scanf("%d", &n);

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

62 int a, b;

63 scanf("%d%d", &a, &b);

64 add(i, a, b), add(a, i, b);

65 }

66

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

68 if (lvis[i])

69 dfs_cir(i, -1);

70

71 memset(vis, @, sizeof vis);

72 for (int 1 = 1; i <= ed[cnt]; ++1) vis[cir[i]] = true;
73

74 11 res = 0;

75 for (int i = 1; i <= cnt; ++i) {

76 ans = 9;

77 int sz = 0;

78 for (int j = ed[i - 1] + 1; j <= ed[i]; ++j) {
79 int k = cir[j];

80 d[sz] = dfs_d(k);

81 sum[sz] = s[k];

82 SZ++;

83 }

84 for (int j = @; j < sz; ++j)

85 d[sz + j] = d[j], sum[sz + j] = sum[j] + sum[sz - 1];
86 int hh = @, tt = -1;

87 for (int j = 0; j < sz * 2; ++j) {

88 if (hh <= tt & j - q[hh] >= sz) hh++;
89 if (hh <= tt) ans = max(ans, d[j] + sum[j] + d[q[hh]] - sum[q[hh]]);
90 while (hh <= tt 8& d[q[tt]] - sum[q[tt]] <= d[j] - sum[j]) tt--;
91 g[++tt] = j;

92 }

93 res += ans;

94 }

95 printf("%11d", res);

96 return 0;

97  }
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1 #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4 #include<algorithm>
5
6 using namespace std;
7
8 const int N = 1000010, INF = Ox3f3f3f3f;
9
10  int n;
11 int h[N], to[N], rm[N], ne[N], idx;
12 int f1[N][2], f2[N]1[2];
13 bool vis[N], ins[N];
14 int ans;
15
16  inline void add(int u, int v) {
17 to[idx] = v, ne[idx] = h[u], h[u] = idx++;
18 3}
19
20 void dfs_f(int u, int ap, int f[][2]) {
21 for (int i = h[u]; ~i; i = ne[i]) {
22 if (rm[i]) continue;
23 int § = to[i];
24 dfs_f(j, ap, f);
25 flul[@] += max(f[jI[e], F[31[1]);
26 }
27 if (u == ap) f[u][1] = f[u][e] + 1, f[u][@] = -INF;
28 else {
29 f[u][1] = -INF;
30 for (int i = h[u]; ~i; i = ne[i]) {
31 if (rm[i]) continue;
32 int j = to[i];
33 flul[1] = max(f[u][1], f[u][@] - max(f[jI[e], f[31[1]) + f[jI[e] + 1);
34 }
35 }
36}
37
38  void dfs_c(int u, int from) {
39 vis[u] = ins[u] = true;
40 for (int i = h[u]; ~i; i = ne[i]) {
41 int j = to[i];
42 if (lvis[j]) dfs_c(§, i);
43 else if (ins[j]) {
44 rm[i] = 1;
45 dfs_f(j, -1, f1);
46 dfs_f(j, u, f2);
47 ans += max(max(f1[j][e], f1[jI[1]), f2[jI[e]);
48 }
49 }
50 ins[u] = false;
51| 3}

52



53  int main() {

54 scanf("%d", &n);
55 memset(h, -1, sizeof h);
56 for (int i = 1; i <= n; ++i) {
57 int a;
58 scanf("%d", &a);
3¢ add(a, i);
60 }
61
62 for (int i = 1; i <= n; ++i)
63 if (lvis[i])
64 dfs_c(i, -1);
65
66 printf("%d", ans);
67 return 0;
68 3
fiskdp
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1 #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4 #include<algorithm>
5
6 using namespace std;
7 typedef long long 11;
8 typedef long long LL;
9
10  const int N = 50000, M = N * 2 + 7;
11
12 int n, m, end_x, end_y;
13 int g[20][20], q[2][N], cnt[N];
14 int h[2][M];
15 11 v[2][M];
16
17 inline int find(int cur, int x) {
18 int t = x % M;
19 while (h[cur][t] != -1 & h[cur][t] != x)
20 if (++t == M)
21 t = 0;
22 return t;
23}
24
25 inline void insert(int cur, int state, 11 w) {
26 int t = find(cur, state);
27 if (h[cur][t] == -1) {
28 h[cur][t] = state, v[cur][t] = w;
29 g[cur][++cnt[cur]] = t;
30 }
31 else v[cur][t] += w;
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32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

80
81
82

83
84
85
86
87

inline int get(int state, int k) {
return state >> k * 2 & 3;

inline int set(int k, int v) {
return v * (1 << k * 2);

int main() {
scanf("%d%d", &n, &m);
for (int i = 1; i <=n; ++i) {

char str[20];
scanf("%s", str + 1);
for (int j = 1; j <= m; ++J)

if (str[j] == ".") {
glil[j] = 1;
end_x = i, end_y = j;
}
}
11 res = 9;

memset(h, -1, sizeof h);

int cur = 9;

insert(cur, 0, 1);

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

y), wW);

X), W);

for (int j = 1; j <= cnt[cur]; j++)
h{cur][q[cur][3]] <<= 2;
for (int j = 1; j <=m; ++j) {
//cout<<ic<™" "<<j<<endl;
int last = cur;
cur ~= 1, cntf[cur] = 0;
memset(h[cur], -1, sizeof h[cur]);
for (int k = 1; k <= cnt[last]; ++k) {
int state = h[last][q[last][k]];
11 w = v[last][q[last][k]];
int x = get(state, j - 1), y = get(state, j);
if (1g[illiD {
if (!x && ly) insert(cur, state, w);
}
else if (!x && ly) {
if (g[i + 11[J] && g[il[] + 11)
insert(cur, state + set(j - 1, 1) + set(j, 2), w);
¥
else if (!x && y) {
if (g[i][j + 1]) insert(cur, state, w);
if (g[i + 1][j]) insert(cur, state + set(j - 1, y) - set(j,

¥
else if (x && ly) {
if (g[i][j + 1]) insert(cur, state - set(j - 1, x) + set(3j,

if (g[i + 1][j]) insert(cur, state, w);
}
else if (x == 18 y == 1) {

for (int u =3+ 1, s =1;; u++) {

int z = get(state, u);



88 if (z == 1) s++;

89 else if (z == 2) {

90 if (--s == 0) {

91 insert(cur, state - set(j - 1, x) - set(j, y) -

set(u, 1), w);

92 break;

93 }

94 }

95 }

96 }

97 else if (x == 2 & y == 2) {

98 for (intu =3 -2, s=1;; u--) {
99 int z = get(state, u);
100 if (z == 2) s++;
101 else if (z == 1) {
102 if (--s == @) {
103 insert(cur, state - set(j - 1, x) - set(j, y) +

set(u, 1), w);

104 break;
105 }
106 }
107 }
108 }
109 else if (x == 2 & y == 1) {
110 insert(cur, state - set(j - 1, x) - set(j, y), w);
111 }
112 else if (i == end_x & j == end_y) {
113 res += Ww;
114 }
115 }
116 }
117 }
118 cout << res;
119 return 9;
120  }
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1  #include<iostream>
#include<cstdio>

2
3
4 using namespace std;
5
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#define x first

#define y second

O 0 N O

const int N = 1010;

10

11 char g[N][N];

12 bool vis[N][N];

13 dint n, m;

14 pair<int, int> q[N * NJ;

15
16  void bfs(int sx, int sy) {
17 int head = 0, tail = ©;
18 q[e] = { sx,sy };
19 vis[sx][sy] = true;
20 while (head <= tail) {
21 pair<int, int> t = q[head++];
22 for (int i = t.x - 1; i <= t.x + 1; i++)
23 for (int j = t.y - 1; j <= t.y + 1; j++) {
24 if (i == t.x & j == t.y) continue;
25 if(i<oe|]i>>n||]j<o]|] j>=m continue;
26 if (g[i][3] == *." || vis[i][j]) continue;
27 vis[i][j] = true;
28 q[++tail] = { i,3 };
29 }
30 }
31 | }
32
33 int main() {
34 int cnt = 0;
35 scanf("%d%d", &n, &m);
36 for (int i = @; i < n; i++) scanf("%s", g[i]);
37 for (int i = @; i < n; i++)
38 for (int j = @; j < m; j++)
39 if (g[il[j] == 'W' && !vis[i][j]) {
40 bfs(i, j);
41 cnt++;
42 }
43 printf("%d", cnt);
44 return 0;
45 | }
RRAEIRIRE

bfs SE—IRIZEIRIFERAER

Zilfbfs
1/ sEREEE
2 #include<iostream>
3 #include<cstdio>
4 #include<cstring>
5
6 #define x first
7 #define y second
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9 using namespace std;
10
11  const int N = 1010;
12
13 pair<int, int> g[N * NJ;
14 char g[N][N];
15 int n, m, dist[N][N];
16 int dx[] = { -1,0,1,0 }, dy[] = { 0,1,0,-1 };

17
18  void bfs() {
19 memset(dist, -1, sizeof dist);
20 int head = 0, tail = -1;
21 for (int i = 1; i <= n; i++)
22 for (int j = 1; j <= m; j++)
23 if (g[il[j] == '1") dist[i][j] = @, q[++tail] = { i,j };
24 while (head <= tail) {
25 pair<int, int> t = q[head++];
26 for (int i = 0; 1 < 4; i++) {
27 int x = t.x + dx[i], y = t.y + dy[i];
28 if (x<1 || x>n || y<1 || y>m) continue;
29 if (dist[x][y] != -1) continue;
30 dist[x][y] = dist[t.x][t.y] + 1;
31 g[++tail] = { x,y };
32 }
33 }
34}
35
36 int main() {
37 scanf("%d%d", &n, &m);
38 for (int i = 1; i <= n; i++) scanf("%s", g[i] + 1);
39 bfs();
40 for (int i = 1; i <= n; i++) {
41 for (int j = 1; j <= m; j++) printf("%d ", dist[i][j]);
42 printf("\n");
43 }
44 return 0;
45 | }
WiwRBAFII 12
1 7/ EBES4EE
2 #include<iostream>
3 #include<cstdio>
4 #include<cstring>
5 #include<deque>
6
7 #define x first
8 #define y second
9
10 using namespace std;
11  typedef pair<int, int> PII;
12
13  const int N = 510;

=
EaN
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

int n, m;

char g[N][N];
int dist[N][N];
bool vis[N][N];

int bfs() {
memset(dist, Ox3f, sizeof dist);
memset(vis, 0, sizeof vis);
dist[@][0] = o;
deque<PII> q;
q.push_back({ 0,90 });

char cs[] = "\\/\\/";
int dx[] = { -1,-1,1,1 }, dy[]
int iX[] = { -1,-1,0,0 }: iy[]

{ '1:1)1)'1 };
{ _110)6)'1 };

while (q.size()) {
PII t = q.front();
g.pop_front();

if (vis[t.x][t.y]) continue;
vis[t.x][t.y] = true;

for (int i = 0; 1 < 4; ++i) {
int a = t.x + dx[i], b = t.y + dy[i];
if (a<@ || a>n || b<@ || b>m) continue;

int ca = t.x + ix[i], cb = t.y + iy[i];
int d = dist[t.x][t.y] + (g[cal[cb] != cs[i]);

if (d < dist[a][b]) {
dist[a][b] = d;
if (g[ca][cb] != cs[i]) q.push_back({ a,b });
else q.push_front({ a,b });

}

return dist[n][m];

int main() {
int T;
scanf("%d", &T);
while (T--) {
scanf("%d%d", &n, &m);
for (int i = @; 1 < n; ++i) scanf("%s", g[i]);

int res = bfs();

if (res == Ox3f3f3f3f) puts("NO SOLUTION");
else printf("%d\n", res);
¥

return 0;
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1 /) e
2 #include<iostream>
3 #include<cstdio>
4 #include<cstring>
5 #include<queue>
6  #include<map>
7
8 using namespace std;
9
10  const int N = 6;
11
12 | int n;
13 string a[N], b[N];
14
15 int extend(queue<string>& q, map<string, int>& da, map<string, int>& db, string
al[], string b[]) {
16 for (int k = @, sk = q.size(); k < sk; ++k) {
17 string t = q.front();
18 q.pop();
19
20 for (int i = @0; i < t.size(); ++i)
21 for (int j = @; j < n; ++3) {
22 if (t.substr(i, a[j].size()) == a[j]) {
23 string state = t.substr(@, i) + b[j] + t.substr(i +
a[j].size());
24 if (da.count(state)) continue;
25 if (db.count(state)) return da[t] + 1 + db[state];
26 da[state] = da[t] + 1;
27 g.push(state);
28 }
29 }
30 }
31 return 11;
32}
33
34 int bfs(string A, string B) {
35 queue<string> qa, gb;
36 map<string, int> da, db;
37 ga.push(A), gb.push(B);
38 da[A] = o, db[B] = ©;
39
40 while (qa.size() && gb.size()) {
41 int t;
42 if (qa.size() <= gb.size()) t = extend(qa, da, db, a, b);
43 else t = extend(gb, db, da, b, a);
44 if (t <= 10) return t;
45 }
46 return 11;
47 3}
48
49  int main() {
50 string A, B;

51 cin >> A >> B;
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52 while (cin >> a[n] >> b[n]) n++;

53
>4 int step = bfs(A, B);
55 if (step > 10) puts("NO ANSWER!");
56 else printf("%d", step);
57 return 0;
58 }
A*
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1 /7 SKEE
2 #include<iostream>
3 #include<cstdio>
4 #include<cstring>
5 #include<algorithm>
6  #include<queue>
7
8 #define x first
9  #define y second
10
11 using namespace std;
12 typedef pair<int, int> PII;
13 typedef pair<int, PII> PIII;
14
15 const int N = 1010, M = 200010;
16
17 dint n, m, S, T, K;
18 int h[N], rh[N], to[M], ne[M], w[M], idx;
19  int dist[N], cnt[N];
20 bool vis[N];
21
22 inline void read(int& x) {
23 X = 0; int f = 1; char c = getchar();
24 while (!isdigit(c)) { if (c == '-')f = -1; c = getchar(); }
25 while (isdigit(c)) { x = (x << 1) + (x << 3) + (c »~ 48); c = getchar(); }
26 x *= f;
27 )
28
29  inline void add(int h[], int u, int v, int c) {
30 to[idx] = v, w[idx] = c, ne[idx] = h[u], h[u] = idx++;
31}
32
33 void dijkstra() {
34 priority_queue<PII, vector<PII>, greater<PII> > heap;
35 memset(dist, Ox3f, sizeof dist);
36 heap.push({ 0,T });
37 dist[T] = @;
38
39 while (heap.size()) {
40 PII t = heap.top();
41 heap.pop();
42
43 int ver = t.y;
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44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

int

int

if (vis[ver]) continue;
vis[ver] = true;

for (int i = rh[ver]; ~i; i

ne[i]) {

int j = to[i];

if (dist[j] > dist[ver] + w[i]) {
dist[j] = dist[ver] + w[i];
heap.push({ dist[j],j });

Astar() {
priority queue<PIII, vector<PIII>, greater<PIII> > heap;
heap.push({ dist[S],{0,S} });

while (heap.size()) {
PIII t = heap.top();
heap.pop();

int ver = t.y.y, dis = t.y.x;
cntver]++;
if (cnt[T] == K) return dis;

for (int i = h[ver]; ~i; i = ne[i]) {
int j = to[i];
if (ent[j] < K)
heap.push({ dis + w[i] + dist[j],{dis + w[i],j} });

}

return -1;

main() {
memset(h, -1, sizeof h);
memset(rh, -1, sizeof rh);
read(n), read(m);
while (m--) {
int a, b, c;
read(a), read(b), read(c);
add(h, a, b, c);
add(rh, b, a, c);
}
read(S), read(T), read(K);
if (S == T) K++;

dijkstra();
printf("%d", Astar());
return 0;



IDA*

RGN RERRE

O© 00 N O v A W N B

N NNNNNNNNRRRRERRR R B (2
00N O UV A WNREROWO®®NOUAE:WRNLERO

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

#include<iostream>
#include<cstdio>
#include<cstring>
#include<algorithm>

using namespace std;

const int N=15;

int n;
int gq[N],w[5]1[N];

inline int f(){
int cnt=0;
for(int i=0;i+l<n;++i)
if(q[i+1] !'= q[i]+1)
cnt++;
return (cnt+2)/3;

inline bool check(){
for(int i=0;i+l<n;++i)
if(q[i+1] !'= q[i]+1)
return false;
return true;

bool dfs(int dep,int max_dep){
if(dep+f() > max_dep) return false;
if(check()) return true;

for(int len=1;len<=n;++len)
for(int 1=0;1+len-1<n;++1){

int r=1+len-1;

for(int k=r+1;k<n;++k){
memcpy (w[dep],q,sizeof q);
int x,y;
for(x=r+1,y=1;x<=k;++x,++y) q[y]=w[dep][x];
for(x=1;x<=r;++x,++y) q[y]=w[dep][x];
if(dfs(dep+1,max_dep)) return true;
memcpy(q,w[dep],sizeof q);

}

return false;

int main(){
int T;
cin>>T;
while(T--){
cin>>n;
for(int i=0;i<n;++i) cin>>q[i];
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54 int depth=0;

55 while(depth<5 && !dfs(0,depth)) depth++;
56 if(depth >= 5) puts("5 or more");
57 else cout<<depth<<endl;
58 }
59 return 9;
60  }
1SR X
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SIMESHL: eap(—2L)

Af

BAERML: exp(LE)

17/ &R
2 #include<iostream>
3 #include<cstdio>
4 #include<algorithm>
5  #include<cstdlib>
6  #include<cmath>
7 #include<ctime>
8
9  using namespace std;
10
11  const int N = 1010;
12 const double dT = 0.98618;
13
14 | int n;
15 double ansx, ansy, answ;
16 int xsum, ysum;
17
18  struct Node {
19 int x, y, w;
20 }Inode[N];
21
22 double energy(double x, double y) { // itEHZ#EE
23 double res = 0, dx, dy;
24 for (int i = 1; i <= n; i++)
25 {
26 dx = x - node[i].x;
27 dy =y - node[i].y;
28 res += sqrt(dx * dx + dy * dy) * node[i].w;
29 }
30 return res;
31}
32
33 void sa() {
34 double T = 3000;
35 while (T > le-15) {

36 double ex = ansx + (rand() * 2 - RAND_MAX) * T;
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double ew = energy(ex, ey);

else if (exp(-dE / T) * RAND_MAX > rand()) { // — P EZIsilEESizgs

double ey
double d
if (dE <
ansx
ansy
answ
}
ansx
ansy
}
T *= dT;
}
}
void solve() { /

sa(); sa();

}

int main() {

srand(19260817); // FRERENEFRF

E ew - answ;

0) {

= ex;
= ey;
= ew;

= ex;

= €y;

/] BER

| RERE

sa(); sa(); sa();

scanf("%d", &n);

for (int i =

scanf("%d%d%d", &node[i].x, &node[i].y, &node[i].w);

1; i <=n; i++) {

ansy + (rand() * 2 - RAND_MAX) * T;

xsum += node[i].x, ysum += node[i].y;

}

ansx = xsum / 2, ansy = ysum / n; // ERERIAMR

VAN

answ = energy(ansx, ansy); // RE—RIEREE

solve();

printf("%.31f %.31f", ansx, ansy);

return 0;

/] D EUE
#include<iostrea
#include<cstdio>
#include<algorit
#include<cmath>

#include<cstring

using namespace
const int N = 25

int n, m;
int w[N], s[M];
double ans = 1le8

double clac() {
memset(s, O,
for (int i =

int k =
for (int

if (

m>

hm>

>

std;
, M= 10;

, dT = 0.9618;

sizeof s);

0; 1< n; ++i) {
0;

J =05 3 <my ++j)
s[J] < s[k])

k = 3;

s[k] += w[i];



23 }

24
25 double avg = 0;
26 for (int i = @; i < m; ++i) avg += (double)s[i] / m;
27 double res = 0;
28 for (int i = @; i < m; ++i)
29 res += (s[i] - avg) * (s[i] - avg);
30 res = sqrt(res / m);
31 ans = min(ans, res);
32 return res;
33}
34
35  void sa() {
36 random_shuffle(w, w + n);
37
38 double T = 1e6;
39 while (T > le-6) {
40 int a = rand() % n, b = rand() % n;
41 double x = clac();
42 swap(w[a], w[b]);
43 double y = clac();
4 double delta = y - x;
45 if (exp(-delta / T) < (double)rand() / RAND_MAX)
46 swap(w[a], w[b]);
47 T *= dT;
48 }
49 |y
50
51 int main() {
52 srand(time(NULL));
53 cin >> n >> m;
54 for (int i = @; i < n; ++i) cin >> w[i];
55 sa();
56 printf("%.21f", ans);
57 return 0;
58 }
MeLlii%
HE T
L/ SR
2 #include<iostream>
3 #include<cstdio>
4 #include<algorithm>
5  #include<cmath>
6
7 using namespace std;
8
9 const int N = 15;
10
11 | int n;
12 double d[N][N];

=
w

double ans[N], dist[N], delta[N];

'_l
N
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15  void calc() {

16 double avg = 0;

17 for (int i = 0; i < n + 1; ++i) {

18 dist[i] = delta[i] = ©;

19 for (int j = @; j < n; ++j)

20 dist[i] += (d[i][]] - ans[j]) * (d[1i][]j] - ans[31);
21 dist[i] = sqrt(dist[i]);

22 avg += dist[i] / (n + 1);

23 }

24 for (int i = 0; i < n + 1; ++i)

25 for (int j = @; j < n; ++j)

26 delta[j] += (dist[i] - avg) * (d[i][j] - ans[]j]) / avg;
27 )

28

29 int main() {

30 scanf("%d", &n);

31 for (int i = 0; i < n + 1; ++i)

32 for (int j = 0; j < n; ++j) {

33 scanf("%1f", &d[i][j]);

34 ans[j] += d[i][J] / (n + 1);

35 }

36 for (double T = le4; T > 1le-6; T *= 0.99995) {

37 calc();

38 for (int i = @; i < n; ++i)

39 ans[i] += delta[i] * T;

40 }

41 for (int i = @; i < n; ++i) printf("%.31f ", ans[i]);
42 return 0;

43 3

FiIh
FRHEIRE

hash(s) =) s[i]*b"( mod P)

-

@
Il
—

P —%HEY 131 8 13331

1 #include<iostream>
2
3 using namespace std;
4 typedef unsigned long long ull;
5
6  const int N = 1e5 + 10, P = 131;
7
8 ull h[N], p[NI;
9 char str[N];
10
11 ull find(int 1, int r) {
12 return h[r] - h[1 - 1] * p[r - 1 + 1];
13 3
14
15 int main() {
16 int n, m;
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scanf("%d%d%s", &n, &m, str + 1);

p[e] = 1;

for (int i = 1; i <=n; ++i) {
h[i] h[i - 1] * P + str[i];
p[i] = p[i - 1] * P;

int 11, 12, ri1, r2;

while (m--) {
scanf("%d%d%d%d", &l1, &rl, &12, &r2);
if (find(11, r1) == find(12, r2)) printf("Yes\n");
else printf("No\n");

¥

return 0;

#include<iostream>
#include<cstdio>

using namespace std;

const int N = 1le6 + 10;

int n, m, ne[N];
char p[N], s[N];

int main() {
scanf("%d%s%d%s", &, p + 1, &m, s + 1);

for (int 1 =2, j =0; i <=n; ++i) {
while (j && p[i] != p[]j + 11) j
if (p[i] == p[J + 11) J++;
ne[i] = j;

ne[j];

for (int i =1, j = 0; i <=m; ++i) {
while (j && s[i] != p[j + 11) j
if (s[i] == p[J + 1]) j++;
if (J ==n) {
printf("%d ", i - n);
j = ne[j];

ne[j];

}

return 0;
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Trie

1 #include<iostream>

2 #include<cstdio>

3 #include<cstring>

4

5 using namespace std;

6

7  const int N = le5 + 10;

8

9 int t[N][26], cnt[N], idx;
10
11 void insert(char a[]) {
12 int p = 1;
13 for (int i = @; a[i]; i++) {
14 if (!t[plla[i] - "a']) tlpl[a[i] - 'a'] = ++idx;
15 p = tlplla[i] - 'a'];
16 }
17 cnt[pl++;
18
19 3
20
21 int find(char a[]) {
22 int p = 1;
23 for (int i = @; a[i]; ++i) {
24 if (!t[p][a[i] - 'a']) return ©;
25 p = tlpllali] - 'a'];
26 }
27 return cnt[p];
28}
29

30 int main() {

31 int m;

32 cin >> m;

33 while (m--) {

34 char op, s[N];

35 cin >> op;

36 if (op == 'T') {

37 cin >> s;

38 insert(s);

39 }
40 else {
41 cin >> s;
42 cout << find(s) << endl;
43 }
44 }
45 return 0;
46 %}

ACEZEH
trie+tKMP

1  #include<iostream>
2 #include<cstdio>
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#include<cstring>
#include<algorithm>

using namespace std;

const int N = 1000010;

int n;

int tr[N][26], cnt[N], idx;
char str[N];

int q[N], ne[N];

void insert() {

int p = 0;
for (int i = 0; str[i]; i++) {
int t = str[i] - 'a';

if ('tre[p][t]) tr[pl[t] = ++idx;
p = tripl[t];

b

cntpl++;

void build() {
int hh = @, tt = -1;
for (int 1 = 0; i < 26; i++) {
if (tr[0][1]) q[++tt] = tr[0][i]
}
while (hh <= tt) {
int t = q[hh++];
for (int 1 = 0; 1 < 26; i++) {
int p = tr[t][i];

>

if (!p) tr[t][i] = tr[ne[t]][i];

else {
ne[p] = tr[ne[t]][i];
q[++tt] = p;

}

int query(char s[]) {
int res = 9;
for (int 1 = 0, j = 0; str[i]; ++i)
int t = str[i] - 'a’';
j = tre[31lt];
for (int p = j; p & ~cnt[p]; p
res += cnt[p];
cnt[p] = -1;

}

return res;

int main() {
scanf("%d", &n);
for (int 1 = 0; 1 < n; i++) {
scanf("%s", str);
insert();

{

ne[p]) {



61 }

62
63 build();
64
65 scanf("%s", str);
66 int res = query(str);
67 printf("%d\n", res);
68 return 0;
69 1}
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1 #include<iostream>
2 #include<cstdio>
3 #include<algorithm>
4 #include<cstring>
5
6 using namespace std;
7 const int N = 1000010;
8
9 int n, m;
10 char s[N];
11 int sa[N], c[N], x[N], y[N], rk[N], height[N];
12
13 void get_sa() {
14 for (int i = 1; i <= n; ++i) c[x[i] = s[i]]++;
15 for (int i = 2; i <= m; ++i) c[i] += c[i - 1];
16 for (int i = n; i; --i) salc[x[i]]--] = i;
17
18 for (int k = 1; k <= n; k <<= 1) {
19 int num = 9;
20 for (int i =n - k + 1; 1 <= n; ++i) y[++num] = i;
21 for (int i = 1; i <= n; ++i)
22 if (sa[i] > k)
23 y[++num] = sa[i] - k;
24 for (int i = 1; i <= m; ++i) c[i] = @;
25 for (int i = 1; i <= n; ++i) c[x[i]]++;
26 for (int i = 2; i <= m; ++i) c[i] += c[i - 1];
27 for (int i = n; i; --i) sa[c[x[y[i]]1]--1 = y[i], y[i] = @;
28 swap(x, ¥);
29 x[sa[1]] = 1, num = 1;
30 for (int i = 2; i <= n; ++i)
31 x[sa[i]] = (y[sa[i]] == y[sa[i - 1]] & y[sa[i] + k] == y[sa[i - 1] +
k1) ? num : ++num;
32 if (num == n) break;
33 m = num;
34 }
35 | 3
36
37 void get_height() {
38 for (int i = 1; i <= n; ++i) rk[sa[i]] = i;
39 for (int i = 1, k = 9; i <= n; ++i) {
40 if (rk[i] == 1) continue;
41 if (k) k--3

42 int j = sa[rk[i] - 1];
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43 while (1 + k <=n 8 j + k <= n & s[i + k] == s[j + k]) k++; // ®ZELCP

44 height[rk[i]] = k; // LCPHYE
45 }
46 | 3}
47
48 int main() {
49 scanf("%s", s + 1);
50 n = strlen(s + 1), m = 122;
51 get_sa();
52 get_height();
53
54 for (int i = 1; i <= n; ++i) printf("%d ", sa[i]);
55 puts("");
56 for (int 1 = 1; i <= n; ++1i) printf("%d ", height[i]);
57 return 0;
58 | }
B&Bain
1  #include<iostream>
2 #include<cstdio>
3 #include<cstring>
4 #include<algorithm>
5
6 using namespace std;
7 typedef long long 11;
8
9 const int N = 2000010;
10
11  int tot = 1, last = 1;
12 struct Node {
13 int len, fa;
14 int ch[26];
15  }node[N];
16
17  char str[N];

[y
(o]

11 f[N], ans;

19 int h[N], to[N], ne[N], idx;

20

21 void extend(int c)

22 {

23 int p = last, np = last = ++tot;

24 fltot] = 1;

25 node[np].len = node[p].len + 1;

26 for (; p &% !node[p].ch[c]; p = node[p].fa) node[p].ch[c] = np;
27 if (!p) node[np].fa = 1;

28 else

29 {

30 int q = node[p].ch[c];

31 if (node[q].len == node[p].len + 1) node[np].fa = q;

32 else

33 {

34 int ng = ++tot;

35 node[nq] = node[q], node[nq].len = node[p].len + 1;
36 node[q].fa = node[np].fa = nq;
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for (; p &% node[p].ch[c] == q; p = node[p].fa) node[p].ch[c] = nq;

inline void add(int u, int v) {

to[idx] = v, ne[idx] = h[u], h[u] = idx++;

void dfs(int u) {

int

for (int i = h[u]; ~i; i = ne[i]) {
dfs(to[i]);
flu] += f[to[i]];

}

if (f[u] > 1) ans = max(ans, f[u] * node[u].len);

main() {

scanf("%s", str);

for (int i = 0; str[i]; ++i) extend(str[i] - 'a');
memset(h, -1, sizeof h);

for (int 1 = 2; i <= tot; ++i) add(node[i].fa, i);
dfs(1);

printf("%11d\n", ans);

return 9;
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