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1 #include<bits/stdc++.h>
2 using namespace std;
3 const int MAXN = 11; // &=AKR#
4 const int MAXM = 21; // BRKA¥ (TEEF 2 &)
5 // 4BEEXERE
6 int graphl [MAXN] [MAXN] ;
7/ REER
8 wvector<vector<pair<int, int>>> graph?2;

// PFEXFIRE
int head[MAXN], nxt[MAXM], to[MAXM], weight[MAXM], cnt;

[
[@>2Ne]

11 wvoid build(int n) f{

12 / BB

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

14 for (int j = 1; j <= n; ++3j)
15 graphl[i] [j] = 0;

16 / BEPBER

17 graph2.clear();

18 graphZ resize(n + 1);

19 / ATERIME

20 cnt = 0;

21 memset (head, 0, sizeof (head));
22}

23 wvoid addEdge (int u, int v, int w) {
24 nxt[ ++cnt] = head[u];

25 to[cnt] = v;

26 weight[cnt] = w;

27 head[u] = cnt;

28 |}

29 //BM

30 wvoid directGraph (const vector<vector<int>>& edges) {

31 for (const auto& edge : edges) {

32 graphl[edge[0]] [edge[l]] = edgel2];

33 graph2[edge[0]].emplace back(edge[l], edge[2]);
34 addEdge (edge[0], edge[l], edgel[2]);

35 }

36 |}

// Fm

w
~J


af://n5
af://n6
af://n7

38 wvoid undirectGraph (const vector<vector<int>>& edges) {

39 for (const auto& edge : edges) {

40 graphl[edge[0]] [edge[l]] = edgel2];

41 graphl[edge[l]] [edge[0]] = edgel2];

42

43 graph2[edge[0]].emplace back(edge[l], edge[2]);
44 graph2[edge[l]].emplace back(edge[0], edge[2]);
45

46 addEdge (edge [0], edge[l], edgel[2]);

47 addEdge (edge[1], edge[0], edge[2]);

48 }

49 |}

50 wvoid traversal (int n) {

51 cout << "IMEIEFFIEF:" << endl;

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

53 for (int j = 1; j <= n; ++3) {

54 cout << graphl[i][j] << " ";

55 }

56 cout << endl;

57 }

58 cout << "YMEFRBT:" << endl;

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

60 cout << i << " (4BFE,1BM) : v;

61 for (auto& edge : graph2f[i]) {

62 cout << " (" << edge.first << "," << edge.second << ") ";

63 }

64 cout << endl;

65 }

66 cout << "HXFIMEEA:" << endl;

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

68 cout << i << " (4BF®, 1MW) : ;

69 for (int ei = head[i]; ei > 0; ei = nxtl[el]) {

70 cout << "(" << to[el] << "," << welght[eil] << ") ";

71 }

72 cout << endl;

73 }

74 |}

75 int main () {

76 int nl = 4;

77 vector<vector<int>> edgesl = {{1, 3, 6}, {4, 3, 4}y, {2, 4, 2}, {1, 2,
{2, 3, 5}, {3, 1, 1}};

78 build(nl);

79 directGraph (edgesl) ;

80 traversal (nl);

81 cout << "==============================" << endl;

82 int n2 = 5;

83 vector<vector<int>> edges2 = {{3, 5, 4}, {4, 1, 1}, {3, 4, 2}, {5, 2,
{2, 3, 7}y, {1, 5, 5}, {4, 2, 6}};

84 build(n2);

85 undirectGraph (edges?) ;

86 traversal (n2);

87 return 0;

88 1}
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1 #include<bits/stdc++.h>
2 using namespace std;

3 int main () {

4
5
6
7
8

9
10
11
12
13

int n, m, st;

cin >> n >> m >> st;

vector<int> distance(n + 1, INT MAX);
vector<int> visited(n + 1, false);

vector<vector<pair<int,int>>> g(n + 1);

for(int 1 = 0, u, v, w; 1 < m; i ++){
cin >> u >> v >> w;
glu] .push back ({v, w});

}

priority queue<pair<int,int>,vector<pair<int,int>>,greater<>> ql;
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for (auto it glst]){

/21114

15 gl.push({it.second,it.first});
16 }
17 distance[st] = 0;
18 pair<int, int> temp;
19 int u, w, v;
20 while(!gl.empty()) {
21 temp = gl.top();
22 gl.pop () ;
23 u = temp.second;
24 w = temp.first;
25 if (visited[u]) continue;
26 visited[u] = true;
27 distance[u] = w;
28 for (auto it glul){
29 v = it.first;
30 if(!visited[v] && it.second + distance[u] < distance[v]) {
31 gl.push({it.second + distancelu], Vv});
32 }
33 }
34 }
35 for(int 1 = 1; 1 <= n; 1 ++){
36 cout << distance[i] << " ";
37 }
38 return 0;
39 1}
BRI G HE
1 #include<bits/stdc++.h>
2 using namespace std;
3 //heap
4 int MAXN = 100001;
5 int MAXM = 200001;
6 vector<int> head (MAXN) ;
7 vector<int> nextl (MAXM) ;
8 wvector<int> to (MAXM) ;
9 vector<int> weight (MAXM) ;
10 int cnt = 1;
11 wvector<int> heap (MAXN) ;
12 int sizeh = 0;
13 wvector<int> where (MAXN, -1);
14 vector<int> distancel (MAXN, INT MAX) ;
15 void swapl (int i, int J) {
16 swap (heap[i], heapl[j]):;
17 where[heap[i]] = 1i;
18 where [heap[j]] = J;
19 1}
20 wvoid heapInsert (int i) {
21 while (i > 0 && distancel[heap[i]] < distancel[heap[(i - 1)
22 swapl (i, (i - 1) / 2);
23 i=(1-1) / 2;
24 }
25 '}
26 wvoid heapify(int i) {
27 int 1 =1 * 2 + 1;
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28 int max mark;

29 int mark;
30 while (1 < sizeh) {
31 max mark = 1 + 1 < sizeh && distancellheap[l + 1]] < distancellheap[l]]

21+ 1 1;
mark =distancel[ heap[i]] <distancel[ heap[max mark]] ? i : max mark;

w
DN

33 if (mark == 1) break;

34 else {

35 swapl (i, mark);

36 i = mark;

37 1 =1*2+ 1;

38 }

39 }

40 |}

41 voilid solve2 () {

42 int n, m, s;

43 cin >> n > m >> s;

44 for (int 1 = 0, x, y, w; 1 < m; i++) {
45 cin >> x >> y >> w;

46 nextl[cnt] = head[x];

47 tolent] = y;

48 weight[cnt] = w;

49 head[x] = cnt++;

50 }

51 heap[sizeh++] = s;

52 distancel([s] = 0;

53 while (sizeh) {

54 int u = heap([0];

55 swapl (0, --sizeh);

56 heapify (0) ;

7 where[u] = -2;

58 for (int ei = head[u]; ei > 0; ei = nextllei]) {
59 int v = tolei];

60 int w = weight[eil];

61 if (wherel[v] == -1) {

62 distancel[v] = w + distancel[u];
63 where[v] = sizeh;

64 heap[sizeh++] = v;

65 heapInsert (wherelv]);

} else if (wherel[v] >= 0){

(@)}
(@)}

67 distancel[v] = min(distancel(v], distancel[u] + w);
68 heapInsert (wherelv]);

69 }

70 }

71 }

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

/3 cout << distancel[i];

74 if (1 !'= n) cout << "™ ";

75 }

76 cout << endl;

~J
~J
—
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// BRI&ORAL, ERRLMw+ 1T w+weight [ei]

// R E A BRI KENEE A

vector<int> dis o(n + 1, 1lel8), dis e(n + 1, 1el8); // dis o: EID BT SR, dis e:
A RIIRE

dis_e[1] = 0; // &R (WR1) NEHEEKERO

// ERRSIMEREAYIEE (B, TRy X

priority queue<pair<int,int>, vector<pair<int,int>>, greater<>> gl;

gl.push ({0, 1}); // MTR1FE, BEEHNO

// Dijkstra&iE

while (!gl.empty()) {
auto [w, ul = gl.top(); // w: HEIES, u: HAITR
ql.pop ()
/ BHTRuFREE
for (int ei = head[u]; ei; ei = nextl[ei]) {
int v = toleil; // PBETR
if (w s 1) { // WRFMBEKEATH
if (dis_e[v] > w + 1) { // HAEMHvAIBELRIKREZE
dis elv] = w + 1;
gql.push({w + 1, v});
}
} else { // WRFHBEKENBEHK
if (dis o[v] > w + 1) { // HAEHvIIFTHER
dis o[v] =w + 1;
gql.push({w + 1, v});
}
}
}
}
/*REBnTEE, BEnFkRAEREE, XENERE1SEE, XREnSEE. SFEREE—1THE

A, BEZMNNHENETAEEY, XMTERERFEERTHBEORRN:
1. RESHEIR SREI RS Z 3 A B it sEINF A X =

2. BMERFME—EINEY, tAlUEEANEMEMEERFINEL ZEEYE (FRESXEBEHEEEST
—&ER) , kMt e] LIERN G BN TER S

R EFFEB A REE MK ERYIE L -1/

#include<bits/stdc++.h>

using namespace std;

#define int long long

#define fr first

#define sc second

constexpr int inf = 1el8;

signed main () {

cin.tie(0)->ios::sync_with stdio(0);

int t = 1;
cin >> t;
while(t --){

int n, m, k;
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17 cin >> n >> m >> k;

18 vector adj(n << 1 | 1, vector<array<int, 3>>());
19 vector<int> sta(n + 1);
20 for(int 1 = 1; 1 <= n; 1 ++){
21 cin >> stali];
22 adj[i] .push back({stali] + n, k, 1});
23 adj[sta[i] + n].push back({i, 0, 0});
24 }
25 for(int i = 1, u, v, w; 1 <= m; i ++){
26 cin >> u >> v >> w;
27 adj [u] .push back({v, w, 1});
28 }
29 vector<array<int, 3>> dis(n << 1 | 1, {inf, inf, inf});
30 priority queue<array<int, 3>, vector<array<int, 3>>, greater<>> ql;
31 array<int, 3> tl;
32 int u, val, in, inl;
33 dis[1][0] = 0;
34 gl.push ({0, 1, 0});
35 while(!gl.empty()) {
36 tl = gl.top();
37 gl.pop();
38 val = t1[0], u = t1[1], in = t1[2];
39 for (auto [v, w, gap] : adjlul){
40 inl = (in + gap) % 3;
41 if(dis([v][inl] > val + w){
42 dis[v] [inl] = val + w;
43 gl.push({dis[v] [inl], v, inl});
44 }
45 }
46 }
47 if (dis[n] [0] == inf) {
48 cout << "-1\n";
49 telsef
50 cout << dis[n][0] << "\n";
51 }
52 }
53 return 0;
54}
Floyd®.i%
1 #include <bits/stdc++.h>
2 using namespace std;
3 const int INF = numeric limits<int>::max();
4 void floydWarshallTemplate () {
5 int n, m;
6 cin >> n >> m;
7 // FIERHERERE, BRIATRIARIEN INF
8 vector<vector<int>> dist (n, vector<int>(n, INF));
9 // BCEIBHCERA o
10 for (int 1 = 0; 1 < n; 1i++) {
11 dist[i][1i] = O;
12 }
13 // RN, RigWmANTHE, HEHERENREHR—E
14 for (int 1 = 0; 1 < m; 1++) {
15 int u, v, w;
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16 cin >> u >> v >> w;

17 u--; v-—; // BRATRESM 1 FEMNERAM o Fia

18 // RNFLEBENER/D—%F

19 dist([u] [v] = min(distf[u] [v], w);

20 dist([v][u] = min(dist[v] [u], w);

21 }

22 // Floyd-Warshall BA: M&EEHES k. R i LS 5

23 for (int k = 0; k < n; k++) {

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

25 // R i->k FAEIANEHEEH

26 if (dist[i] [k] == INF) continue;

27 for (int 3 = 0; J < n; Jj++) {

28 // BEEFE i->k M k->7 ALK, B i->7 BRERE
29 if (dist[k][j] < INF)

30 dist[i][J] = min(dist[i][J], dist[i][k] + distl[k][]]);
31 }

32 }

33 }

34 // WHER: ERRATRNEL o, BNEHREREKE

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

36 for (int j = 0; j < n; Jj++) {

37 cout << (dist[i][j] == INF ? 0 : dist[i][j]) << ™ ";
38 }

39 cout << "\n";

40 }

41 '}

sera  (Shortest Path Faster Algorithm) H.i%

sern FZEXT Bellman-Ford JEAR—#EGHE, TEMTAESH IUPUAHIE TR ERERE. BN
SRYEF1F BT AL, I = TR

IRYE RS EFIE, EiA IR AE T, MWEREE—T REER RS AREES o 594,
Pt DA 5 MBS BT IR BRI -0, WLRERAE B DU EI S A7 1E

visited : PN HTT RURSESIH, BiEEE AR

#include <bits/stdc++.h>
using namespace std;
#define int long long
#define pb push back
#define sc second
#define fr first

const int M = 6001;
vector<int> head (M/2);
vector<int> nextl (M) ;
vector<int> to (M) ;
vector<int> weight (M) ;

O J o O bk W N

o e
N P O W

int cnt;

—
w

void addedge (int x,int y,int w) {
nextl[cnt] = head[x];
tolcnt] = y;

e =
o U1

weight[cnt] = w;
head[x] = cnt++;

=
~J
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18 '}
19 wvoid solve (void) {

20 int n, m;

21 cin >> n >> m;

22 cnt=1;

23 fill (head.begin(),head.end(),0);

24 for (int 1 = 0, x, y, w; 1 < m; i++) {

25 cin >> x >> y >> w;

26 addedge (x,y,w) ;

27 if (w >= 0) |

28 addedge (v, x,w) ;

29 }

30 }

31 queue<int> heap;

32 vector<int> distance(n + 1, INT MAX);

33 vector<int> upcnt(n + 1, 0);

34 vector<int> visited(n + 1, 0);

35 heap.push (1) ;

36 distance[l] = 0;

37 upcnt [1]++;

38 visited[1l] = 1;

39 while ('heap.empty()) {

40 int u = heap.front();

41 heap.pop () ;

42 visited[u] = 0;

43 for (int ei = head[u];ei > 0;ei = nextl[ei]) {
44 int v = toleil];

45 int w = weight[eil];

46 if (w + distance[u] < distancel[v]) {
47 distance[v] = w + distance[u];
48 if (visited[v]==0) {

49 if ((++upcnt(v]) > n-1) {
50 / /IR A [E] B

51 cout << "YES" << endl;
52 return;

53 }

54 visited([v] = 1;

55 heap.push (v) ;

56 }

57 }

58 }

59 }

60 cout << "NO" << endl;

61 '}

B/ A

B b ) — 25T R R AT T R — SR B E R Y BR 12

Kruskal®3.i%

1 // Kruskal B FBEHEERZ/NERN
2 int kruskal () {
3 int n, m;
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cin >> n >> m;

edge.first});

5 vector<tuple<int,int,int>> edges; // (NE, =u, =v)
6 for (int 1 = 0; 1 < m; 1++) {
7 int u, v, w;
8 cin >> u >> v >> w;
9 edges.push back({w, u, v});
10 }
11 sort (edges.begin(), edges.end());
12 vector<int> parent(n + 1);
13 for (int i = 1; i <= n; i++) parent[i] = 1i;
14 auto find = [&] (auto && f, int x) -> int{
15 if (parent([x] != x){
16 parent([x] = f(f,parent[x]);
17 }
18 return parent[x];
19 bi
20 int sum = 0;
21 for (auto [w, u, v] : edges) {
22 int pu = find(find, u), pv = find(find, v);
23 if (pu !'= pv) {
24 parent[pu] = pv;
25 sum += w;
26 }
27 }
28 return sum;
29
30
Prim$5ik
1 // prim &
2 int prim() {
3 int n, m;
4 cin >> n >> m;
5 vector<vector<pair<int,int>>> graph(n + 1);
6 for (int i = 0; 1 < m; i++) |
7 int u, v, w;
8 cin >> u >> v >> w;
9 graph[u] .push back({v, w});
10 graph[v].push back({u, w});
11 }
12 vector<bool> visited(n + 1, false);
13 [/ RAERAF: pair (BB, TR)
14 priority queue<pair<int,int>, vector<pair<int,int>>,
greater<pair<int, int>>> pqg;
15 visited[1l] = true;
16 for (auto edge : graphl[l]) pg.push({edge.second,
17 int sum = 0;
18 while (!pg.empty()) {
19 auto [w, u] = pg.top():;
20 pg.pop () ;
21 if (visited[u]) continue;
22 visited[u] = true;
23 sum += w;
24 for (auto edge : graphlul])
25 if (!visited[edge.first])
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26
27
28
29

pg.push ({edge.second, edge.first});
}

return sum;

X

“XBERIILS R EFIE R Serh R

e e
N P O O o do U W N

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

w W w w w w
o O W

0 J

40
41
42
43
44
45
46

#include<bits/stdc++.h>
using namespace std;
struct TreeNode({
int val;
TreeNode * left, * right;
TreeNode (int x) {

val = x;

i

/ / FFRNFTINS RFESIE
class Codec {
public:

string serialize (TreeNode* root) {
string r;
serialize h(root,r);
return r;

}

TreeNode* deserialize(string data) {
vector<string> vals = split(data,','):;
int cnt=0;
return deserialize h(vals,cnt);

}

private:

void serialize h(TreeNode* root,stringé& r) {

if (root==nullptr) {
r+="#,";

telse(
r+=to_string(root->val)+",";
serialize h(root->left,r);
serialize h(root->right,r);

}
TreeNode* deserialize h(const vector<string>& vals,inté& cnt) {
if (cnt >= vals.size() || vals[cnt]=="#" ){
cnt++;
return nullptr;
}
TreeNode* node = new TreeNode (stoi (vals[cnt++]));
node->left=deserialize h(vals,cnt);
node->right=deserialize h(vals,cnt);
return node;
}
vector<string> split(const stringé&s,char delimiter) {
vector<string> tokens;
string token;
istringstream tokenStream(s);
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while (getline (tokenStream, token,delimiter)) {
tokens.push back (token);
}
return tokens;
}
/ 1 RENFIINS RFFITK
string serializel (TreeNode* root) {
if (root==nullptr) return "";
string result;
queue<TreeNode*> g;
g.push(root) ;
while (!g.empty ()) {
TreeNode* node = qg.front();
g.pop();
if (node!=nullptr) {
result += to_string(node->val)+",";
g.push (node->1left) ;
g.push (node->right) ;
}else result+="#,";
}return result;
}
TreeNode* deserializel (string data) {
if (data.empty()) return nullptr;
stringstream ss(data);
string item;
getline(ss,item, ', ")
TreeNode* root = new TreeNode (stoi (item));
queue<TreeNode*> q;
g.push (root) ;
while (!g.empty ()) {
TreeNode* node = g.front();
g.pop();
if (getline(ss,item,', ")) {
if (item=="#") {
node->left=nullptr;
telse(
node->left = new TreeNode (stoi (item))
g.push (node->left) ;

}
if (getline(ss,item, ', ")) {
if (item=="4#") {
node->right=nullptr;
telse(
node->right=new TreeNode (stoi (item))
g.push (node->right) ;

}

}return root;
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/ / FERF MR R iE — XA

class Solution {

public:

TreeNode* buildTree (vector<int>& preorder,

inorder.

vector<int>& inorder) {

if (preorder.empty () || inorder.empty() || preorder.size() !=

size()) return nullptr;

unordered map<int,int> map;

for (int i=0;i<inorder.size();i++) map[inorder[i]]=i;
return

build (preorder,0,inorder.size()-1,inorder,0,inorder.size()-1,map);

}

private:

TreeNode* build(const vector<int>& preorder,int 11,int rl,const

vector<int>& inorder,int 12,int r2,

unordered map<int,int>& map) {

}
}i

if(11>rl) return nullptr;

TreeNode* root = new TreeNode (preorder[11l]);
if(ll==rl) return root;

int k=map|[preorder[1l1l]];

root->left = build(preorder,11+1,11+k-12,inorder,12,k-1,map)
root->right = build(preorder,l11+k-12+1,rl,inorder, k+1,r2,map)

return root;

“XMHLCARTA
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//LCARIR
//RZXWENT R R QAL

class Solution {

public:

TreeNode* lowestCommonAncestor (TreeNode* root, TreeNode*

}
}i

if (root==nullptr || root==p || root==q) {
return root;

}

TreeNode* 1 = lowestCommonAncestor (root->left,p,q);

TreeNode* r lowestCommonAncestor (root->right,p,q) ;
if(l!'=nullptr && r!=nullptr) {
/| EERIBERBEZIE]
return root;
}
if (l==nullptr && r==nullptr) {
/ | EERIOER S EIE
return nullptr;
}
//RE—HET, REFHEIRN—E

return l==nullptr?r:1;

/I RERZ XN T R R AHAES

class Solution {

public:

TreeNode* lowestCommonAncestor (TreeNode* root, TreeNode*

// rootMLEE|IT

b

Py

TreeNode* q)

TreeNode* q)

{
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28 // WMRTIEE T, WHApRESR

29 // WIRFTBEET q, HEAGRER

30 // WRrootEp~qfiBEZIE], FREPMEKRIEN, REBrootfEHIE], AL rootfZ
£

31 // WRrootEp~aMIEMAEM, AArcotFHIEEN

32 // WMRrootfEp~gMIEMNAN, FArcotF AT

33 while (root->val!=p->val && root->vall!=g->val) {

34 if (root->val < max(p->val,g->val) && root->val > min(p->val,g-
>val)) {

35 break;

36 }

37 root = root->val < min(g->val,p->val)?root->right:root->left;

38 }return root;

39 }

40 };

Morrisiki)fi
Morrisii [ /& — St im i R BERT 3575, AHERIBIA (O(h)z2 ) ATHEEIFARSEEL (O(h)=2ED , BT

MRt rR 2 RfeEr (M RZEGERNDS) |, REMERERRIUEE0(1), RREAE)IINON), *ﬂ A
Jekik .

SEERE ] (ARG scur ) -

1. Feuro e 0, BEREMGRS): cur = cur->right,
2. FourG i, REIAE F R AT simostRight::
o #imostRight->right == null (E{Xi/ilA]) : &mostRight->right = cur, AJ5A/EFE: cur = cur-

>left,
o #imostRight->right == cur (Z{R¥jA) : PkEmostRight->right = null, ASFAIEG#E): cur=
cur->right,

JEPEILALE], RS2 A Morris il 7 HEZR

SEAES: B IR SR e (GfeEEfEth) , BRI TR ViR, BRI iR 2i
(BN, Rk, HiAEROE I # 1 ﬁﬁT FERINE AL, 3E A TR G s AT R (G
BSTER:., /MR, LCA) o

1 #include <bits/stdc++.h>

2 using namespace std;

3 struct TreeNode {

4 int val;

5 TreeNode* left;

6 TreeNode* right;

7 TreeNode (int x) : val(x), left(nullptr), right(nullptr) {}
8 };

9 /) ===== BFMorrisiEH =====
10 void morrisFrame (TreeNode* head, function<void(TreeNode*)> process) {
11 if ('head) return;
12 TreeNode* cur = head;
13 TreeNode* mostRight = nullptr;
14 while (cur) {
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mostRight =
if (mostRigh

cur->left;
t) |

while (mostRight->right && mostRight->right != cur) {
mostRight = mostRight->right;
}
if (!mostRight->right) { // H—X
mostRight->right = cur;
cur = cur->left;
continue;
} else { // IR
mostRight->right = nullptr;
}
}
process (cur); // BENXIE
cur = cur->right;
}
}
// ===== 1. HiFEBA (LeetCode 144) =====
vector<int> preorderTraversal (TreeNode* head) {
vector<int> ans;
TreeNode* cur = head;
TreeNode* mostRight = nullptr;
while (cur) {
mostRight = cur->left;
if (mostRight) {
while (mostRight->right && mostRight->right != cur) mostRight
mostRight->right;
if (!mostRight->right) {
ans.push _back (cur->val); // iiA)
mostRight->right = cur;
cur = cur->left; continue;
} else {
mostRight->right = nullptr;
}
} else {
ans.push _back (cur->val); // iif
}
cur = cur->right;
}
return ans;
}
// ===== 2. FAFBHA (LeetCode 94) =====
vector<int> inorderTraversal (TreeNode* head) {
vector<int> ans;
morrisFrame (head, [&] (TreeNode* node) { ans.push back(node->val); 1});

return ans;

// ===== 3. [aFBMHh

(LeetCode 145)

void reverseRightEdge (TreeNode* from, vector<int>& ans)

if (!from) retur

TreeNode* pre =

TreeNode* next
TreeNode* tail =

n;
nullptr;
nullptr;

from;

{



70 // B—IRENEE

71 while (tail) {

72 next = tail->right;

73 tail->right = pre;

74 pre = tail;

75 tail = next;

76 }

77 // pre MEREFRES, #EKRE

78 // WE: MprelBfright (REEHE) , BEFEF
79 TreeNode* cur = pre;

80 while (cur) {

81 ans.push back (cur->val);

82 cur = cur->right;

83 }

84 // ]E: Mpre (RE) BEHE—R

85 tail = pre;

86 pre = nullptr;

87 while (tail) {

88 next = tail->right;

89 tail->right = pre;

90 pre = tail;

91 tail = next;

92 }

93 // DIEEEME, RkRpre

94 '}

95

96 vector<int> postorderTraversal (TreeNode* head) {
97 vector<int> ans;

98 if ('head) return ans;

99 TreeNode* cur = head;
100 TreeNode* mostRight = nullptr;
101 while (cur) {
102 mostRight = cur->left;
103 if (mostRight) {
104 while (mostRight->right && mostRight->right != cur) mostRight =

mostRight->right;

105 if (!mostRight->right) {
106 mostRight->right = cur;
107 cur = cur->left; continue;
108 } else {
109 mostRight->right = nullptr;
110 reverseRightEdge (cur->left, ans); // HIOFRTERE
111 }
112 }
113 cur = cur->right;
114 }
115 reverseRightEdge (head, ans); // RABLFRTF
116 return ans;
117 |}
118
119 // ===== 4. MEBST (LeetCode 98) =====
120 bool 1isValidBST (TreeNode* head) {
121 if ('head) return true;
122 TreeNode* cur = head;
123 TreeNode* mostRight = nullptr;

124 TreeNode* pre = nullptr;
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bool valid = true;
while (cur) {
mostRight = cur->left;
if (mostRight) {
while (mostRight->right && mostRight->right

mostRight->right;

if (!mostRight->right) {
mostRight->right = cur;
cur = cur->left; continue;
} else {
mostRight->right = nullptr;

}

if (pre && pre->val >= cur->val) valid = false;
pre = cur;
cur = cur->right;

}

return valid;

===== 5. R/VEE (LeetCode 111) =====

int minDepth (TreeNode* head) {

if ('head) return 0;
TreeNode* cur = head;
TreeNode* mostRight = nullptr;
int prelevel = 0;
int rightLen = 0;
int ans = INT MAX;
while (cur) {
mostRight = cur->left;
if (mostRight) {
rightLen = 1;
while (mostRight->right && mostRight->right
rightLen++;
mostRight = mostRight->right;
}
if (!mostRight->right) {

prelevel++;

mostRight->right = cur;

cur = cur->left; continue;
} else {

if (!mostRight->left) ans = min(ans, prelevel);

prelevel -= rightLen;
mostRight->right = nullptr;
}
} else {
prelevel++;
}
cur = cur->right;
}
// RN
rightLen = 1; cur = head;
while (cur->right) { rightLen++; cur = cur->right;
if (!cur->left) ans = min(ans, rightLen);
return ans == INT MAX ? 0 : ans;

}

!= cur)

= cur)

mostRight

{

/] EXF



180

181 // ===== 6. LCA (LeetCode 236) =====

182 TreeNode* preOrderFind (TreeNode* head, TreeNode* ol, TreeNode* 02) { // ar 23
F—"ol/02

183 if ('head) return nullptr;

184 TreeNode* cur = head;

185 TreeNode* mostRight = nullptr;

186 TreeNode* res = nullptr;

187 while (cur) {

188 mostRight = cur->left;

189 if (mostRight) {

190 while (mostRight->right && mostRight->right != cur) mostRight =
mostRight->right;

191 if (!mostRight->right) {

192 if (!res && (cur == ol || cur == 02)) res = cur;

o]
vyl

mostRight->right = cur;

(

194 cur = cur->left; continue;

195 } else {

196 mostRight->right = nullptr;

197 }

198 } else {

199 if (!res && (cur == ol || cur == 02)) res = cur;

200 }

201 cur = cur->right;

202 }

203 return res;

204 '}

205

206 bool rightCheck (TreeNode* head, TreeNode* target) { // AiliFftarget

207 while (head) {

208 if (head == target) return true;

209 head = head->right;

210 }

211 return false;

212 |}

213

214 TreeNode* lowestCommonAncestor (TreeNode* head, TreeNode* ol, TreeNode* 02) {

215 if (preOrderFind(ol->left, ol, 02) || preOrderFind(ol->right, ol, 02))
return ol;

216 if (preOrderFind(o2->left, ol, 02) || preOrderFind(o2->right, ol, 02))
return o2;

217 TreeNode* left = preOrderFind(head, ol, 02);

218 if (!left) return head; // WRleftHAZT, headEBLCA

219 TreeNode* cur = head;

220 TreeNode* mostRight = nullptr;

221 TreeNode* lca = nullptr;

222 while (cur) {

223 mostRight = cur->left;

224 if (mostRight) ({

22" while (mostRight->right && mostRight->right != cur) mostRight =
mostRight->right;

226 if (!mostRight->right) {

27 mostRight->right = cur;
228 cur = cur->left; continue;

} else {
mostRight->right = nullptr;
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if (!'lca) {
if (rightCheck (cur->left, left)) {

if (preOrderFind(left->right, ol, 02)) lca = left;

left = cur;
}
}
}

}

cur = cur->right;
}
return lca ? lca : left;

int main () {

}

// BW: LeetCode 236 #ffl

TreeNode* root = new TreeNode (3);
root->left = new TreeNode (5);
root->left->left = new TreeNode (6) ;
root->left->right = new TreeNode (2);
root->left->right->left = new TreeNode (7);
root->left->right->right = new TreeNode (4);
root->right = new TreeNode (1) ;
root->right->left = new TreeNode (8);
root->right->right = new TreeNode (0) ;

// MR
cout << "Preorder: ";
for (int v : preorderTraversal (root)) cout << v << " ";

cout << endl;

cout << "Inorder: ";
for (int v : inorderTraversal (root)) cout << v << " ";
cout << endl;

cout << "Postorder: ";
for (int v : postorderTraversal (root)) cout << v << " ";
cout << endl;

cout << "Is BST: " << (isValidBST (root) ? "Yes" : "No") << endl;
cout << "Min Depth: " << minDepth (root) << endl;

TreeNode* nl = root->left->right->left; // 7
TreeNode* n2 = root->right->left; // 8

cout << "LCA(7,8): " << lowestCommonAncestor (root, nl, n2)->val <<

return O;

PR

— 4k
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endl;
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1 #include<bits/stdc++.h>
2 using namespace std;
3 constexpr int N = 5eb5 + 1;
4 vector<int> vl (N);
5 int n, m;
6 int low(int x) {
7 return x & -Xx;
8 }
9 void add(int i, int x){
10 while (i <= n) {
11 vli[i] += x;
12 i += low(i);
13 }
14 |}
15 int get(int 1) {
16 int ans = 0;
17 while (1) {
18 ans += v1[i];
19 i -= low(i);
20 }
21 return ans;
22}
23 int range(int i, int J){
24 return get(j) - get(i - 1);
25 1}
26 int main () {
27 ios::sync with stdio(false);
28 cin.tie(nullptr);
29 cout.tie(nullptr);
30 cin >> n >> m;
31 for(int i = 1, x; 1 <= n; i ++){
32 cin >> x;
33 add (i, x);
34 }
35 for(int 1 = 0, op, %X, y; 1 < m; i ++){
36 cin >> op >> x >> y;
37 if(op == 1){
38 add(x, vy);
39 telsef
40 cout << range(x, y) << "\n";
41 }
42 }
43 return 0;
44 1
X MBS A i)

TR b, M4y, SJa RS SR i E

g w N

#include<bits/stdc++.h>
using namespace std;
constexpr int N = 5eb5 + 1;
vector<long long> v1 (N, O);

int n, m;
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6 int low(int x){
7 return x & -X;
8 }
9 wvoid add(int i, int x){
10 while (i <= n){
11 vli[i] += x;
12 i += low (i),
13 }
14 1}
15 long long get(int 1) {
16 long long ans = 0;
17 while (1) {
18 ans += v1[i];
19 i -= low(1);
20 }
21 return ans;
22}
23 long long range (int i, int 3J) {
24 return get(j) - get(i - 1);
25 %}
26 1int main () {
27 ios::sync_with stdio(false);
28 cin.tie(nullptr);
29 cout.tie(nullptr);
30 cin >> n >> m;
31 for(int 1 = 1, x; 1 <= n; 1 ++){
32 cin >> x;
33 add (i, x);
34 add(i + 1, -x);
35 }
36 for(int 1 = 0, op, X, y, z; 1 < m; 1 ++){
37 cin >> op;
38 if(op == 1) {
39 cin >> x >> y >> z;
40 add(x, z);
41 add(y + 1, -z);
42 telse(
43 cin >> x;
44 cout << range(l, x) << "\n";
45 }
46 }
47 return 0;
48 '}
TG EG A
1 #include<bits/stdc++.h>
2 using namespace std;
3 constexpr int N = 1leb5 + 1;
4 vector<long long> v1(N);
5 vector<long long> v2(N);
6 1int n, m;
7 int low (int x) {
8 return x & -X;
9}
10 void add(int i, int x, vector<long long> & V) {
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11 while (i <= n){

12 v([ii] += x;

13 i += low(i);

14 }

15 }

16 long long get(int i, vector<long long> & V) {

17 long long ans = 0;

18 while (1) {

19 ans += vI[i];

20 i -= low(i);

21 }

22 return ans;

23}

24 long long range (int i, int 3J) {

25 return j * get(j, vl) - get(j, v2) - ((i - 1) * get(i - 1, vl) - get(i -1,
v2));

26 |}

27 wvoid add(int x, int y, long long w) {

28 add(x, w, vl);

29 add(y + 1, -w, vl);

30 add(x, (x - 1) * w, v2);

31 add(y + 1, -y * w, v2);

32}

33 int main () {

34 ios::sync _with stdio(false);

35 cin.tie(nullptr);

36 cout.tie(nullptr);

37 cin >> n >> m;

38 for(int 1 = 1, x; 1 <= n; 1 ++){

39 cin >> x;

40 add (i, 1, x);

41 }

42 for(int 1 = 0, op, %X, vy, z; 1 < m; 1 ++){

43 cin >> op;

44 if(op == 1){

45 cin >> x >> vy >> z;

46 add(x, y, z);

47 lelse(

48 cin >> x >> y;

49 cout << range(x, vy) << "\n";

50 }

51 }

52 return 0;

53 }

4

PR BG A

1 #include <bits/stdc++.h>

2 using namespace std;

3 int low(int 1) {

4 return 1 & -i;

51

6 void add(vector<vector<int>> & bit, int x, int y, int w, int n, int m) {
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for (int 1 = x; 1 <= n; 1 += low (1))

{

for (int j = vy; J <= m; J += low(]J))

bit[i] [J] += w;

}

{

int query(vector<vector<int>> g&bit, int x, int y) {
int ans = 0;
for (int 1 = x; 1 > 0; 1 -= low(i)) {
for (int §j =vy; J > 0; J -= low(j)) |
ans += bit[i][]J];
}
}
return ans;
}
int get(vector<vector<int>> &bit, int x1, int yl,

if (x1 > x2 || yl > y2) return 0;

return query(bit, x2, y2) - query(bit,

+ query(bit, x1 - 1, y1 - 1);
}
void solve () {

int n, m;

cin >> n >> m;

vector<vector<int>> vl(n + 1, vector<int>(m + 1,

x1

1, y2)

vector<vector<int>> bit(n + 1, vector<int>(m + 1,

for (int i = 1; i <= n; 1i++) {
for (int j = 1; j <= m; Jj++)
cin >> v1[i][3];
add (bit, i, 3, v1[ilI[31,

}
int g;
cin >> qg;
int type;
int x, vy, w;
int diff;
int x1, yl, x2, y2;
while (g--) {
cin >> type;
if (type == 1) {
cin >> x >> y >> w;
diff = w - v1[x]I[y];
vli[x] [yl = w;

add (bit, x, y, diff, n, m);

} else if (type == 2) {

cin >> x1 >> yl >> x2 >> y2;

cout << get (bit, x1, vyi1,

}

signed main () {
ios::sync _with stdio(false);
cin.tie(nullptr);
int t = 1;
// cin >> t;
while (t--) {

m) ;

y2)

<<

n\nn;

0

int x2, int y2) {

- query(bit,

)

i // [RIERAE
)i // BEREREA

X2,

yl

1)
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solve () ;

}

return O;

#include <bits/stdc++.h>
using namespace std;
const int N = 2050;
int bitl[N]
int bit2]
int bit3][
int bit4][
int n, m;
int a, b, ¢, d, w;
int v1l, v2, v3, v4;
int low(int x){
return x & -x;
}

void add(int x, int y, int wv){

vl = v;

v2 = x * v;

v3 =y * v;

vd = x *y * v,

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

for(int j = y; J <=m; j += low(]J)){

bitl[i][j] += v1;
bit2[i]1[]j] += v2;
bit3[1i][J] += v3;
bitd[i][]j] += v4;
}
}
}
int get(int x, int y){
int ans = 0;
for(int i = x; i; 1 -= low(i)) {
for(int j = y; j; 7 -= low(j)){
ans += (x + 1) * (y + 1) * bitl[i][j] - (y + 1) * bit2[i][]J] - (x +

1) * bit3[i]1[3] + bitd[i]1([]];
}
}
return ans;
}
void add(int x1, int yl, int x2, int y2, int wv) {
add (x1, yl, v);
add(x2 + 1, y2 + 1, v);
add(x1l, y2 + 1, - v);
add (x2 + 1, y1, - v);

int get(int x1, int yl, int x2, int y2) {

return get (x2, y2) + get(xl - 1, yl - 1) - get(xl - 1, y2) - get(x2, yl -

void solve (char C) {
if(C == "L"){
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cin >> a >> b >> ¢ >> d >> w;

add (a, b,
}else 1if(C !=

cout << get(a, b, c, d) << "\n";

telse(

C

4

d, w);

IXI){
cin >> a >> b >> ¢ >> d;

cin >> n >> m;

}

signed main () {

ios::sync with stdio(false);

cin.tie(nullptr);

char C;

while (cin >> C)

solve (C) ;

}

return O;
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// https://www.luogu.com.cn/problem/P3372
#include <bits/stdc++.h>
using namespace std;

#define int long long

#define fr first
#define sc second

signed main () {

cin.tie(0) -> ios::sync with stdio(0);

int t = 1;

// cin >> t;

while (t--){
int n, g;

cin >> n >> g;

vector<int> vl(n + 1),

for(int 1 = 1; 1 <= n; 1 ++){
cin >> v1[i];
}
auto build = [&] (auto && f, int i, int 1, int r)
if(l == r){
sum[i] = v1[1l];
telse({
int mid = (1 + r) >> 1;
f(f, 1 << 1, 1, mid);
f(f, i << 1 | 1, mid + 1, r);
sum[i] = sum[i << 1] + sum[i << 1 |
}
add[i] = 0;
i
auto up = [&] (int 1i){
sum[i] = sum[i << 1] + sum[i << 1 | 17];

}i
auto lazy

[&] (int i,

sum((n << 2) + 1), add((n << 2) + 1);

int wval,

int len) {

-> void{
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sum([i] += val * len;
add[i] += val;
}s

auto down = [&] (int i, int lenl, int lenr) {
if (add[i] == 0) {
return ;

}
lazy (i << 1, add[i], lenl);
lazy(i << 1 | 1, add[i], lenr);
add[i] = 0;

}s

auto addl = [&] (auto && f,int i, int val, int basel,

int r) -> void{

-> int {

if (basel <= 1 && baser >= 1) {
lazy (i, val, r - 1 + 1);
}else({
int mid = (1 + r) >> 1;
down (i, mid - 1 + 1, r - mid);
if (basel <= mid) {

f(f, i << 1, wval, basel, baser, 1, mid);
}
if (baser >= mid + 1) {
f(f, 1 << 1 | 1, val, basel ,baser, mid + 1,
}
up (1) ;
}
}i
build(build, 1, 1, n);
auto query = [&] (auto && £, int i, int basel, int baser,

if (basel <= 1 && baser >= r){
return sum[i];

telse(
int mid = (1 + r) >> 1;
down (i, mid - 1 + 1, r - mid);
int ans = 0;
if (basel <= mid) {

ans += f(f, 1 << 1, basel, baser,

}
if (baser >= mid + 1){

ans += f(f, 1 << 1 | 1, basel,
}

return ans;

bi
for(int 1 = 0; 1 < g; 1 ++){
int op;
cin >> op;
if (op == 1){
int 1, r, val;
cin >> 1 >> r >> val;
addl (addl, 1, val, 1 , r, 1, n);
telse(
int 1, r;
cin >> 1 >> r;

cout << query(query, 1, 1, r, 1, n)

baser,

<<

1, mid);

H\nu;

int baser,

r);

int 1,

mid + 1, r);

int 1,

int r)



87
88
89
90
91

}

}

return O;
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// https://www.luogu.com.cn/problem/P1253
#include <bits/stdc++.h>

using namespace std;

#define int long long
#define fr first
#define sc second

signed main () {

cin.t
int t
// ci

while

ie(0) -> ios::sync_with stdio(0);

= 1;
n >> t;

(t=-)A{
int n, qg;
cin >> n >> q;
vector<int> vl(n + 1),

change ((n << 2)),

vector<bool> has((n << 2));

for(int 1 = 1; 1 <= n;
cin >> v1[i];

}

auto biuld = [&] (auto

if (1 == r){

1 +4) {

&& £, int 1,

maxl[i] = v1[1l];

lelse(
int mid = (1 +
f(f, 1 << 1, 1,
f(f, 1 << 1 | 1

r) >> 1;

mid) ;

int 1,

, mid + 1, r);

maxl[i] = max(maxl[i << 1],

}
has[i] = false;
add[i] = 0;
I
biuld(biuld, 1, 1, n);
auto up = [&] (int 1) |
maxl[i] = max (maxl]|

}i

maxl[i <<

maxl ((n << 2)), add((n <<

int r)

i1 << 1], maxl[i << 1 |

auto lazyadd = [&] (int i, int wval)

maxl[i] += val;
add[1i] += wval;
}i

auto lazyset = [&] (int 1, int wval)
maxl[i] = val;
change[i] = wval;
add[i] = 0;
has[i] = true;
}i
auto down = [&] (int 1) {

if (has[i]) {
lazyset (1 << 1,

change[i]);

{

{

-> void {
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48
49

88
89
90
91
92
93
94
95

99

1, int

int r)

-> int{

lazyset (i << 1 | 1,

has[i] =
}
if(add[i]) {
lazyadd
lazyadd
add[i] =

(
(

}s

i

i

false;

<< 1, addf[i]):;
<< 1 | 1,

0;

auto addl = [&] (auto && £, int

r) -> void {

change[i]);

add[i]);

i, int wval,

if (basel <= 1 && baser >= r){

lazyadd (i, wval);

}else(
int mid
down (1) ;

(L + r)

if (basel <= mid) {

f(£f,
}

i << 1, val,

if (baser > mid) {

f(f,
}
up (1) ;

}i

1 << 1 |

auto set = [&] (auto && £,

-> void {

>> 15

int basel, int baser, int

1, mid);

baser, mid + 1,

basel, baser,
1, val, basel,
int i, int wval,

if (basel <= 1 && baser >= r){

lazyset (i, val);

telse(
int mid
down (1) ;

(L + r)

if (basel <= mid) {

f(£f,
}

i << 1, val,

if (baser > mid) {

f(f,
}
up (1) ;

}i

1 << 1 |

>> 15

1, wval,

auto query = [&] (auto && £, int

basel,

basel,

baser,

int basel, int

1, mid);

baser, mid + 1,

i, int basel, int baser,

if (basel <= 1 && baser >= r){

return maxl[i];

telse(
int mid
down (1) ;

int ans

(1 + r)

-1lels8;

if (basel <= mid) {

ans

}

max (ans,

if (baser > mid) {

ans

max (ans,

>> 1;

f(£f,

f(£f,

i << 1,

i << 1

basel, baser, 1,

1,

basel, baser,

r);

baser, int 1,

r);

int 1, int r)

mid)) ;

mid + 1,



100 return ans;

101 }

102 }s

103 for(int 1 = 0; 1 < g; 1 ++){

104 int op;

105 cin >> op;

106 int 1, r;

107 cin >> 1 >> r;

108 if (op == 2){

109 int x;

110 cin >> x;

111 addl (add1, 1, x, 1, r, 1, n);
112 Jelse if (op == 1){

113 int x;

114 cin >> x;

115 set(set, 1, x, 1, r, 1, n);
116 telse(

117 cout << query(query, 1, 1, r, 1, n) << "\n";
118 }

119 }

120 }

121 return 0;

122}

HRe
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// https://www.luogu.com.cn/problem/P6242
#include <bits/stdc++.h>

using namespace std;

#define int long long

#define fr first

#define sc second

signed main () {

O J o U w N

ios::sync_with stdio(false);

9 cin.tie(nullptr);
10 int t = 1;
11 // cin >> t;
12 while (t--) {
13 int n, m;
14 cin >> n >> m;
15 vector<int> maxl (n<<2), // XiElHFi&AE
16 sec (n<<2), // KB RKE
17 cnt (n<<2), // XEFFRAKENTENR
18 sum (n<<2), // XBlJTEREM
19 his (n<<2), // RElpE&EAE (BEHIENREAE)
20 addl (n<<2), // BRI A X HEiRAKETEMIE
21 add2 (n<<2), // BHRIE B R IERAETERMINE
22 addsl (n<<2), // HEEXERITIE A
23 adds2 (n<<2); // [AEEXERITIE B
24 auto up = [&] (int 1) {
25 sum[i] = sum[i<<1] + sum[i<<1]|1];
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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
78
79
80

len) {

}s

auto build = [&] (auto&& self, int
if(l == r){
int x;
cin >> x;
max1l[i] = sum[i] = his[i]

}s

build(build, 1, 1,

//
//
/7
//

his[i] = max(his[i<<1],

maxl[i] =

// BF cnt 5 sec

1if (max1[1i<<1l] == max1[i<<1]|1]
cnt[i] = cnt[i<<1]

max (sec[i<<1],

sec[i]
} else if (maxl[i<<1]

cnt[i] = cnt[i<1l];
sec[i] =

} else {
cnt[i] = cnt[i<<1|1];
sec[i] = max(sec[i<<1]|1],

cnt[i] = 1;

sec[i] = LLONG_MIN / 2;

} else {
int mid = (1 + r) >> 1;
self (self, i<<1l, 1, mid);

self (self,
up (1) ;

i<<1]1, mid+1,

}

// WATIEHIIEH o
addl[i] = add2[i] = addsl[i]
n);

T CMEIARIE T & BRI

vall: MEMHEIRAKETE LHIEE
valz: MEMERKETE LAIEE

his[i<<1|1]);
max (maxl[1i<<1], maxl[i<<1]|1]);

) o

+ cnt[i<<1|1];
sec[1i<<1|1]);
> maxl[1i<<1]17) {

max (sec[i<<1l], maxl[i<<1]1]);

maxl[i<<1]);

i, int 1, int r)

=x; //

-> void {

HuifE. XEME. BEEARHIN x

// RE—1E

// RKERA -InF (BIRBE)

= adds2[i] = 0;

val3d/vald: FAFEMHERAENILZE

// len: AXEHKE
auto lazy = [&] (int 1, int vall, int val2, int wval3,
// BHHEREKRE
his[i] = max(his[i], max1l[i] + wval3);
// BEFRBHERARIE
addsl[i] = max(addsl[i], addl[i] + wval3);
adds2[i] = max(adds2[i], add2[i] + wvalid);
// XEIFNSEH
sum[i] += wvall * cnt[i] + val2 * (len - cntf[i]);
// BETEHERAE" S ERAE" T
addl[i] += vall;
add2[1i] += val2;
// BFHEEIRKAE
maxl[i] += vall;
[/ RKEWEM valz (BEFRFEWRSE -1NF)
if (sec[i] > LLONG MIN/2) sec[i] += val2;

bi
//

auto down = [&

THERER: B
(int i, int lenL,

1
]
// EEFHRHAN SR E

TREMRCEELEEF TR

int lenR) {

int vald4,

int
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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
132
133

int tL = max1l[i<<1], tR = maxl[i<<1|[1];

/) KTRxsE

int mx = max (maxl[i<<1], maxl[i<<1]1]);

/] EFH
if (tL == mx) {

/) EFRPEXKERAETER

lazy (i<<1l, addl[i], add2[i],

} else {

/) EFHRHPREVFRKRE TR

lazy (i<<1l, add2[i], add2[i],

}
/) BFH (FIE)
1f (tR == mx) {

lazy(i<<1|1l, addl[i], add2[i],

} else {

lazy(i<<1l]1l, add2[i], add2[i],

}

// BEXTRERC

addl[i] = add2[i] = addsl[i]
}i
// K@% [(bl,br] &M val
auto addRange = [&] (auto&& self,

1, int r) -> void {

if(bl <=1 && r <= br) {

int i,

addsl[i],

adds2[i],

addsl1[i],

adds2[i],

int bl,

// F—ITFRIE, vall=val2=val3=vald=val

lazy (i, val, wval, val, val,

} else {
int mid = (1 + r) >> 1;
down (i, mid-1+1, r-mid);

1f (bl <= mid) self (
if (br > mid) self (
up (1) ;

}i

r-1+1);

self, 1i<<1, bl,

self, i<<1l]1,

// Xig chmin: BXE]JAFAEATF val BMEREE val

auto chminRange

1, int r) -> void {

-> int {

if (maxl[i] <= val) return;

if(bl <=1 && r <= br && secl[i]

[&] (auto&& self, int

i, int bl,

adds2[i],

adds2[i],

adds2[i

adds2[i

int br,

br, wval,

bl, br, val,

int br,

lenl) ;

lenl) ;

], lenR);

1, lenR);

int val, int

1, mid);

// BXEFKEE < val, THIZEF

< wval) {

// EXEFKEHAT val, BRKE < val
/) RFERAETEFEE val

lazy (i, val-max1l([i], O,
} else {

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

down (i, mid-1+1, r-mid);

1f (bl <= mid) self (
if (br > mid) self (
up (1) ;

}i
// Xie)3k#

auto querySum = [&] (auto&é& self,

if(bl <= 1 && r <= br) {
return sum(i];

} else {

val-max1l[i], O,

self, 1i<<1, Dbl,

self, 1i<<1]1,

int i,

int bl,

r-1+1);

br, wval,

bl, br, val,

int br,

mid+1, r);

int val, int

1, mid);

int 1,

mid+1, r);

int r)
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135
136
137
138
139
140
141
142
143

144
145
146
147
148
149
150

152
153
154
155
156

157
158
159
160
161
162
163

164

165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183

int mid = (1 + r) >> 1;
down (i, mid-1+1, r-mid);
int res = 0;
if (bl <= mid) res += self(self, i<<1l, bl, br, 1, mid);
if (br > mid) res += self(self, i<<1|1, bl, br, mid+l, r);
return res;
}
}i
// Kigl&RAE
auto queryMax = [&] (auto&& self, int i, int bl, int br, int 1, int r)
-> int {
if(bl <=1 && r <= br){
return maxl([i];
} else {
int mid = (1 + r) >> 1;
down (i, mid-1+1, r-mid);
int res = LLONG MIN/2;
if (bl <= mid) res = max(res, self(self, i<<1l, bl, br, 1,
mid)) ;
if (br > mid) res = max(res, self(self, i<<l1l|1l, bl, br,
mid+1l, r));
return res;
}
}i
// KEIhERAE
auto queryHis = [&] (auto&& self, int i, int bl, int br, int 1, int r)
-> int {
if(bl <=1 && r <= br){
return his[i];
} else {
int mid = (1 + r) >> 1;
down (i, mid-1+1, r-mid);
int res = LLONG _MIN/2;
if (bl <= mid) res = max(res, self(self, i<<1l, bl, br, 1,
mid)) ;
if (br > mid) res = max(res, self(self, i<<l|1l, bl, br,
mid+1l, r));
return res;
}
}i
// SOIB m RIRME
while (m—-) {
int op, 1, r;
cin >> op >> 1 >> r;
if(op == 1) {
int x; cin >> x;
addRange (addRange, 1, 1, r, x, 1, n);
} else if(op == 2){
int x; cin >> x;
chminRange (chminRange, 1, 1, r, x, 1, n);
} else if(op == 3){
cout << querySum(querySum, 1, 1, r, 1, n) << "\n";
} else if (op == 4){
cout << queryMax (queryMax, 1, 1, r, 1, n) << "\n";
} else if (op == 5){
cout << queryHis (queryHis, 1, 1, r, 1, n) << "\n";



184 }

185 }

186 }

187 return O;
188 1}

S GRS

SURIRBEE, SRBA P I BIREBOR T - d B

1 class Solution {

2 public:
3 int majorityElement (vector<int>& nums) {
4 int now = -1, cnt = 0;
5 for (auto x : nums) {
6 if (lent) {
7 now = Xj
8 cnt = 1;
9 telse({
10 if (now == x) {
11 cnt ++;
12 telse{
13 cnt --;
14 }
15 }
16 }
17 return now;
18 }
19}

ST ERBUR R X Wl £ 2L

oy

1 // https://leetcode.cn/problems/online-majority-element-in-subarray/
2 f#define fr first
3 #define sc second
4 class MajorityChecker ({
5 public:
6 vector<int> wval, cnt, vl;
7 vector<pair<int,int>> v2;
8 int n;
9 void up (int i) {
10 if(lent[i << 1] && !'ent[i << 1 | 11){
11 cnt[i] = 0;
12 telse if (lcnt[i << 17){
13 cnt[i] = cnt[i << 1 | 17;
14 val[i] = val[i << 1 | 171;
15 telse if(lent[i << 1 | 17){
16 cnt[i] = cnt[i1 << 17];
17 val[i] = val[i << 17;
18 telsef
19 if(vall[i << 1] == valli << 1 | 171)¢{
20 val[i] = val[i << 17;
21 cnt[i] = cnt[i << 1] + cnt[i << 1 | 17,
22 lelse{

23 if(cnt[i << 1] >= cnt[l1 << 1] 11)¢
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24 val[i] = vall[i << 11];

25 cnt[i] = cnt[i << 1] - cnt[i1i << 1 | 1];
26 telse(

27 val[i] = val[i << 1 | 171;

28 cnt[i] = cnt[i << 1 | 1] - ecnt[i << 17;
29 }

30 }

31 }

32 }

33 void build(int i, int 1, int r) {

34 if(l == r){

35 cnt[i] = 1;

36 val[i] = v1[1l];

37 telsef

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

39 build(i << 1, 1, mid);

40 build(i << 1 | 1, mid + 1, r);

41 up (1) ;

42 }

43 }

44 pair<int,int> get(int i, int bl, int br, int 1, int r) {
45 if(bl <=1 && br >= r)/{

46 return {val([i], cnt[i]};

477 telse(

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

49 pair<int,int> left = {0, 0}, right = {0, 0}, ans;
50 if (bl <= mid) {

51 left = get (i << 1, bl, br, 1, mid);
52 }

53 1if (br > mid) {

54 right = get(i << 1 | 1, bl, br, mid + 1, r);
55 }

56 if(!left.sc && !right.sc) {

57 ans.sc = 0;

58 }else if(!left.sc){

59 ans.fr = right.fr;

60 ans.sc = right.sc;

61 }else if (!right.sc) {

62 ans.fr = left.fr;

63 ans.sc = left.sc;

64 telse(

65 if(left.fr == right.fr){

66 ans.fr = left.fr;

67 ans.sc = left.sc + right.sc;

68 telse{

69 if(left.sc >= right.sc) {

70 ans.fr = left.fr;

71 ans.sc = left.sc - right.sc;
72 telse{

73 ans.fr = right.fr;

74 ans.sc = right.sc - left.sc;
75 }

76 }

77 }

78 return ans;

79 }
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}
int find(int x, int in) {
int 1 =0, r=n - 1;
int mid, ans = -1;
while(l <= r){
mid = (1 + r) >> 1;
if(v2[mid].fr > x){
r = mid - 1;
telse 1if(v2[mid].fr < x){
1l = mid + 1;
telse(

if(v2[mid] .sc >= in) {
ans = mid;
r = mid - 1;
}else({
1l = mid + 1;

}
return ans;
i
int find2 (int x, int in) {
int 1 =0, r=n - 1;
int mid, ans = -1;
while (1l <= r){
mid = (1 + r) >> 1;
if(v2[mid].fr > x){
r = mid - 1;
lelse 1f(v2[mid].fr < x){
1 = mid + 1;

telse(

if(v2[mid].sc <= in) {
ans = mid;
1l = mid + 1;
telse(
r = mid - 1;

}
return ans;
}i
MajorityChecker (vector<int>& arr) {
vl.push back(0);
for (auto x : arr){
vl.push back (x);
}
n = arr.size();
val.resize(n << 2);
cnt.resize(n << 2);
build(l, 1, n);
for(int 1 = 1; 1 <= n; 1 ++){
v2.push back ({v1[i], 1});
}

sort (v2.begin(), v2.end(), [](pair<int,int> a,

pair<int,int> b) {



136 if(a.fr == b.fr){

137 return a.sc < b.sc;

138 telse(

139 return a.fr < b.fr;

140 }

141 1)

142 // for(int i = 0; i < n; i ++4){

143 // cout << v2[i].fr << " " << v2[i].sc << "\n";

144 !/}

145 }

146 int query(int left, int right, int threshold) {

147 left ++, right ++;

148 pair<int,int> temp = get(l, left, right, 1, n);

149 if (temp.sc == 0){

150 return -1;

151 }

152 // cout << temp.fr << " " << temp.sc << " ";

153 int 1 = find(temp.fr, left), r = find2 (temp.fr, right);

154 // cout << "L; " << left << " R: " << right << " 11: " << 1 << " rl:
" << r << "\n";

155 return (r - 1 + 1) >= threshold ? temp.fr : -1;

156 }

157 };

RABAVPR AR 7 5B IREL

2% L HBE/RIRESE LB BT, R MR R B T+ e, 28 0E A FZ
=0 ESEEAEN AL E

AR {E A S BN E

1 // https://ac.nowcoder.com/acm/contest/108307/F

2 #include<bits/stdc++.h>

3 using namespace std;

4 #define int long long

5 #define fr first

6 #define sc second

7 constexpr int N = leb6;

8 wvector<int> v1I(N + 1), (N + 1), p(N + 1);

9 wvector<int> W(N << 2 | 1), addl (N << 2 | 1), P(N << 2 | 1), L(N + 1);
10 signed main () {

11 cin.tie(nullptr)->ios base::sync with stdio(false);

12 int t = 1;

13 cin >> t;

14 auto build = [&] (auto && £, int i, int 1, int r) -> void {
15 addl[i] = W[i] = O;

16 Pli] = r;

17 1f(l !'=r) |

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

19 f(f, 1 << 1, 1, mid);
20 f(f, 1 << 1 | 1, mid + 1, r);
21 }
22 i
23 auto up = [&] (int 1) -> void {
24 If(W[1 << 1] >= Wi << 1 | 1]) W[i] = W[i << 1], P[1] = P[1 << 17,
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25 else W[i] = W[i << 1 | 1], P[i] = P[1 << 1 | 17];

26 bi

27 auto lazy = [&] (int i, int w) -> void {

28 W(i] += w, addl[i] += w;

29 bi

30 auto down = [&] (int 1) -> void {

31 lazy (i << 1, addl[i]), lazy(i << 1 | 1, addl[i]):

32 addl[i] = O;

33 i

34 auto add = [&] (auto && £, int i, int 1, int r, int L, int R, int w) -> void
{

35 if(l >> L && r <= R) return lazy(i, w);

36 down (1) ;

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

38 if(L <= mid) f£(f, i << 1, 1, mid, L, R, w);

39 if(R > mid) f£(f, i << 1 | 1, mid + 1, r, L, R, w);

40 up (1) ;

41 bi

42 while(t --){

43 int n;

44 cin >> n;

45 build(build, 1, 1, n);

46 fill(r.begin(), r.begin() + 1 + n, n + 1);

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

48 cin >> v1[i];

49 if(plvl[il]) rlplvl[i]]] = i;

50 plvl[i]] = i;

51 }

52 // for(int i = 1; i <= n; 1 ++) cout << r[i] << " " << p[vl[i]] <<
"\n";

53 int ans = 0, ans_ 1 = 2, ans_r = 3;

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

55 // cout << i1 << " ";

56 if(L[v1l[i]]) add(add, 1, 1, n, L[v1[i]], plvlI[i]l], -1);

57 L{vl[i]] = r[i] + 1;

58 // cout << L[vI[i]] << " " << p[vl[i]] << ™ ";

59 add(add, 1, 1, n, L[v1([i]], plv1[i]l]l, 1);

60 // cout << W[1l] << "\n";

o0l if(ans < W[1]) ans = W[l], ans 1 =1 + 1, ans r = P[1];

62 }

63 cout << ans << "\n" << ans 1 << " " << ans r << "\n";

64 for(int 1 = 1; i <= n; i ++) plvl[i]] = L[v1[i]] = O;

65 }

66 return 0;

67 }

MGiRST

Sparse Table (W) 2 —AEivBIES, EEMHT HSBEINXNRERH (RMQ) .

o EHT: AWM, BYATENIRD
o HIMINREIEAE: O(1)
o WALHEREIE 4% O(n log n)
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SCRFNIZH

Sparse Table %} W% #fE (idempotent operations) :
AIPASR win0 v max0 v gean)

RAK 1enn (RIKEREM) o R R REM)

RO ERiE (DURAREN B

1. EX

o serirpsl FORM BRI JFER, KEDN 24) X MR KA

2. ¥Iate

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

2 st[1]1[0] = arr[i];

33

3. IREHAE

1 for (int J = 1; (1 << 3J) <= n; Jj++) {

2 for (int 1 = 1; i + (1 << j) - 1 <= n; i++) {
3 st[i][]J] = max(st[i][J - 1], sti + (1 << (3 - 1))1I[J - 11);
4 }

5 1}

TALEE log2 2
I 2 EAR R 10g21) ?

BRI B X AR VY 1002 e - 1+ 1), TSI ATIBEGIT A5 22 R [RITR 2%

1 log2[0] = -1;

2 for (int 1 = 1; 1 <= n; 1i++) {
3 log2[i] = log2[i >> 1] + 1;
4}

XRZEW (BARAEB)D

1 int k = log2[r - 1 + 11;
2 int res = max(st[l][k], stlr - (1 << k) + 11T[k]);

XAERTTARZOZEAMNRKEN 2 FIXMHESEBEDN 0, o XE,

Luogu P4155: X A1 EBkELLIL

Hbr: 4 —RIIXME, EH EEREEREN « iR BERIRE (F51EAE)
FHE:

o seriyrs) FORMEE o DXEIHE, Bk o DelERFIRINE



1 st[i][0] = rightmost reachable from i
2 st[i][J] = stlst[i]l[]) - 1]11[3 - 11;
#Hif:

1 for (int j = logn; J >= 0; j--) {

2 if (vl[stlcur]l[jl][2] < goal) {

3 cur = stlcur][jl;

4 ans += 1 << j;

FIH Sparse Table #EATHEERICIL (555 EAR)
BIRPERAR X, AT EESKERDIRE

AREE (R(EA)

1 const int N = 1le5 + 5, LOG = 20;

2 int st[N][LOG], log2[N];

3

4 wvoid build st (const vector<int>& a) {

5 int n = a.size() - 1;

6 log2[0] = -1;

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

8 st[i][0] = al[i]l;

9 log2[i] = log2[i >> 1] + 1;

10 }

11 for (int j = 1; (1 << 3J) <= n; j++) {

12 for (int 1 = 1; i + (1 << j) = 1 <= n; 1i++) {
13 st[i][J] = max(st[i][] - 1], stli + (1 << (3 - 1))1[3 - 1)
14 }
15 }
16 |}
17
18 int query max(int 1, int r) {
19 int k = log2[r - 1 + 11];
20 return max(st[1l][k], stlr - (1 << k) + 111[k]);
21}

LCA

BRI SEAE, T PO N AR A3,

KM deepBidiflist
deepFUH A TICRIRE, stRATPIEERAEN A BT S

1 // https://www.luogu.com.cn/problem/P3379
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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

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

#define sc second

signed main () {

ios::sync with stdio(0);

cin.tie (0),
int t = 1;
// cin >> t;
while (t --) {
int n,
cin >> n >> m >>

m, root;

vector adj(n + 1,
1;

v

for(int 1 =

int u,

i < n;

cout.tie (0);

root;
vector<int>());
1 +4){

cin >> u >> v;

adj [u] .push _back(v) ;

adj [v] .push back(u);

}
// WJELCAZEM

int nl = log2(n);

vector<int> deep(n + 1);

vector st(n + 1,
auto dfs =
deep[u] = d;
st[ul [0] =

stlul [1]
}
for (auto v
1if (v
f(f,

}i

dfs (dfs, root,

0; i

\%

for(int 1 =

int u,

[&] (auto && £,

root,

vector<int>(nl + 1));

int u, int last,

last;
for(int 1 = 1;

i <= nl; 1 ++){

= ststfu] [1 -

adj [u]) {

= last) {

v, u, d + 1);

1);

< m; 1 ++){

cin >> u >> v;

/) BERRFBLIED

/] FTH—=E

if (deeplu] <
swap (u,

}

for(int 3 =

if (deepls

u =

}
/7 HFH

if(u == v){

nl;

deep[v]) {

V) ;

j >= 0; 3
tlul [j]]

) {
>= deep|[v]) {

st[ul[3];

cout << v << "\n";

telse(
for (int J

=nl; j >=0; 3

11101 - 113

int d)

-> void{



58 if(st[ul[j] !'= st[v][3]){
59 u = stlu
60 v = st[v][J];

61 }

62 }

63 cout << stlu]l[0] << "\n";
64 }

65 /7

66 }

67 }

68 return 0;

69 1}

Tarjan

M EGR —Rdfspity i flcals &

1 // https://www.luogu.com.cn/problem/P3379
2 #include <bits/stdc++.h>
3 using namespace std;
4 #define int long long
5 #define fr first
6 #define sc second
7 signed main () {
8 ios::sync_with stdio(0);
9 cin.tie (0), cout.tie(0);
10 int t = 1;
11 // cin >> t;
12 while(t --){
13 int n, m, root;
14 cin >> n >> m >> root;
15 vector adj(n + 1, vector<int>());
16 for(int 1 = 1, u, v; i1 < n; 1 ++){
17 cin >> u >> v;
18 adj [u] .push back (v);
19 adj[v] .push back(u);
20 }
21 vector adj2(m + 1, vector<pair<int, int>>());
22 for(int 1 = 1, u, v; 1 <= m; i ++){
23 cin >> u >> v;
24 adj2[u] .push back({v, i});
25 adj2[v].push back({u, i});
26 }
277 vector<int> fa(n + 1), ans(m + 1);
28 vector<bool> vi(n + 1, false);
29 for(int 1 = 0; 1 <= n; 1 ++){
30 fali] = i;
31 }
32 auto find = [&] (auto && f, int x) -> int {
33 if(x !'= falx]){
34 fa[x] = £(f, falx]);
35 }
36 return fal[x];
37 i
38 auto tarjin = [&] (auto && £, int u, int last) -> void


af://n165

39 vif[u] = true;

40 for (auto v : adj[ul) {

41 if(v !'= last) {

42 f(£, v, u);

43 }

44 }

45 for (auto [v, nl] : adj2[u]){
46 if(vilv]){

47 ans[nl] = find(find, v);
48 }

49 }

50 fafu] = last;

51 I

52 tarjin(tarjin, root, -1);

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

54 cout << ans[i] << " \n";

57 return O;

é/ e &ﬁ
AR ERLL

QUERAER AR T R INER, X0 N 3s TR0, AT TR i R AE B/ N R A
PR,

TS :

o RIRYELANIRAME—, MZEZHMA, HXMDELHELR,

o DARHYELNARKS, P 3 R N AS RS AR AN — 2,

o RIFFFrE REREAD RAVEER AT, FEORE AR/, MRAEWNDELD, IRAZeTREE
— 1,

o {EPERIIEIT —SIZAHEIS B —ERFTHIRG, AR 2B RIS Y B O R R OR AR IR AU B D AR 2 B

o fE—RI_EIRIEIBR— T, BRAERIE LR JEE—KIL MR,

#include <bits/stdc++.h>

using namespace std;

int n;

const int N = 5e4 + 1;

int head[N] ,nextl[N << 1], to[N << 17;
int sizel[N], maxl[N];

O J o U b w N

int cntl = 1;
void add (int u, int wv){
9 nextl[cntl] = head[u];

10 to[cntl] = v;
11 head[u] = cntl ++;
12}
13 wvoid dfs(int u, int last) {
14 sizellul]l = 1;
15 maxl[u] = 0;


https://www.luogu.com.cn/problem/P3379
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16 for (int ei = head[u], v; ei; el = nextl[ei]) {

17 v = toleill];

18 if(v !'= last){

19 dfs (v, u);

20 maxl[u] = max (maxl[u], sizel[v]);
21 sizel[u] += sizel[v];

22 }

23 }

24 maxl[u] = max(maxl[u]l, n - sizellu]);;
25 };

26 signed main () {

27 ios::sync _with stdio(0);

28 cin.tie (0);

29 int t = 1;

30 // cin >> t;

31 while(t —--){

32 cin >> n;

33 fill (head, head + 1 + n, 0);
34 for(int 1 = 0; 1 < n - 1; 1 ++){
35 int u, v;

36 cin >> u >> v;

37 add (u, v);

38 add (v, u);

39 }

40 dfs (1, -1);

41 int ans[2];

42 int m = 0;

43 for(int 1 = 1; 1 <= n; 1 ++){
44 // BREBRIBEORIE X

45 if (maxl[1i] <= n >> 1) {

46 ans[m ++] = 1;

47 }

48 }

49 for(int 1 = 0; 1 < m; 1 ++){
50 cout << ans[i] << "™ ";

51 }

52 }

53 return 0;

54 '}

L R EN, SEORRIER T SBAS 2 144,

S ENIERE
B BRI R AR I AR IR EAR, — B AT DU 2 6 ER, KERSE
PiiXDFS

1& 5 e baa

BEIEMERET Sy RTS8 —IX DFS, ENAMEHEIZAT A, 128 z, RNz JTFIEHEE X
DFS, FIXHEBEzRIZNT R, dhz, W 6(z, 2') BRI ER,
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EAR, GNERE —IR DFS ERMT Kz2 BARR—u, AR5~k DFS R Kz'— & /& BRI — i,
BATATIEREERBT, 220 ERH .

EM: AE R L, MWAERT Ry AT — IR DFS, FIAR IR & H AR Mz N AR H — Ui

1 int n;

2 cin >> n;

3 vector<int> head(n + 1, 0), next(n << 1 | 1), to(n << 1 | 1), weight(n << 1 |

1)

4 int cntl = 1;

5 // PRDFES

6 vector<int> dis(n + 1, 0), fa(n + 1), len(n + 1, 0);
7 int st, en;

8 auto dfs = [&] (auto && f, int u, int last, int val) -> void {
9 dis[u] = val;
10 fafu] = last;
11 for(int ei = head[u], v, w; ei; el = nextlei]) {
12 v = toleil];
13 w = weight[ei];
14 if(v !'= last) {
15 len([v] = w;
16 f(f, v, u, val + w);
17 }

18 }

19}
20 dfs(dfs, 1, -1, 0);
21 for(int i = 1, maxl = 0; 1 <= n; 1 ++){
22 if (maxl < dis[i]) {
23 maxl = dis[i];
24 dis[i] = len[i] = 0;
25 st = 1i;
26 }
27 '}
28 dfs(dfs, st, -1, 0);
29 for(int 1 = 1, maxl = 0; i <= n; 1 ++){

30 if (maxl < dis[i]) {

31 maxl = dis[i];

32 en = 1i;

33 }

34 |}

35 int suml = dis[en]; // B

RIEDP

AT SOa

BATERH ORBIIRES, A RN BRI R, FrRBErR KRR KEd SRKEBE (SRK
AR AHID) do, MAERHRNTE TR, %RHId) + dREREIHIRAE

1 wvector<int> headl(n + 1, 0), nextl(n << 1 | 1), tol(n << 1 | 1), weight(n << 1
[ 1);
cntl = 1;
vector<int> ans(n + 1), vli(n + 1);
auto dfs3 = [&] (auto && f, int u, int last) -> void {


af://n193

5 ans[u] = 0, vl[u] = 0;

9 for (int ei = headl[ul]l, v, w; ei; el = nextl[ei]) {
7 v = tol[ei], w = weight[ei];

8 if(v !'= last) {

9 £f(f, v, u);
10 ans[u] = max(ans([u], vl[u] + v1l[v] + w);
11 vl[u] = max(vl[u], vl1[v] + w);
12 }
13 }
4}

15 dfs3(dfs3, 1
16 int max2 = 0;

17 for(int i = 1; 1 <= n; 1 ++){
18 max?2 = max (max2, ans[i]);
19 1}

, 0);

L2257

FER X 22 kg e BRI RECE DA TIB NS, AREERRMEARIE, MEMAESTEERRAGE, &EHR
m

o MTF AL, BRI ++, FIHLCANILCAR K-

o NI, &AM ++ HAR AT BN IZ R BIHACR VI,  MRLCA-=2

viss

WIES

// https://www.luogu.com.cn/problem/P3128
#include<bits/stdc++.h>

using namespace std;

#define int long long

#define fr first

#define sc second

constexpr int N = 5e4, K = leb;

vector<int> head(N + 1, 0), nextl(N << 1 | 1), to(N << 1 | 1);
vector<int> head2(K + 1, 0), next2(K << 1 | 1), to2(K << 1 | 1), in(K << 1 |
1);

10 vector<int> fa lca(K + 1), lca(K + 1), has(N + 1), fa(N + 1);

W 00 J o U b w NN -

117 int cntl = 1, cnt2 = 1;

12 signed main () {

13 cin.tie(nullptr)->ios base::sync with stdio (false);
14 int t = 1;

15 // cin >> t;

16 while (t --) {

17 int n, qg;

18 cin >> n >> qg;

19 auto add = [&] (int u, int v, int i, int f) -> void {
20 if(lf) {

21 nextl[cntl] = head[u];

22 to[cntl] = v;

23 head[u] = cntl ++;

24 } else {

25 next2[cnt2] = head2[u];

26 to2[cnt2] = v;


af://n197
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27 in[cnt2] = 1i;

28 head2[u] = cnt2 ++;

29 }

30 }i

31 for(int 1 = 1, u, v; 1 < n; 1 ++) {

32 cin >> u >> v;

33 add(u, v, 0, 0);

34 add (v, u, 0, 0);

35 }

36 iota(fa lca.begin() + 1, fa lca.begin() + 1 + g, 1);
37 auto find = [&] (auto && f, int x) -> int {

38 if(x != fa lcalx]) fa lcalx] = f£(f, fa lcalx]);
39 return fa lcal[x];

40 }i

41 vector<pair<int, int>> edges (q);

42 for(int 1 = 0, u, v; 1 < g; 1 ++) {

43 cin >> u >> v;

44 edges[i] = {u, Vv};

45 add(u, v, i, 1);

46 add (v, u, i, 1);

47 }

48 auto tarjan = [&] (auto && £, int u, int last) -> void {
49 has[u] = 1;

50 for(int ei = head[u], v; eil; el = nextl[ei]) {
51 v = tolel];

52 if(v !'= last) f£(f, v, u);

53 }

54 for (int ei = head2[ul]l, v; ei; el = next2[ei]) {
55 v = to2[ei];

56 // FElcal RS Ein[el ] MABvIEEeL

57 if (has[v]) lcalin[ei]l] = find(find, vv);

58 }

59 fafu] = last;

60 fa lca[u] = last;

61 i

62 // Bllca

63 tarjan(tarjan, 1, 0);

64 // ER

65 vector<int> ans(n + 1, 0);

66 for(int 1 = 0; 1 < g; 1 ++) {

67 ans[edges[i].fr] ++, ans[edges[i].sc] ++;

68 ans[lcali]] --, ans[fa[lcalil]] --;

69 }

70 auto dfs = [&] (auto && £, int u, int last) -> void {
71 for(int ei = head[u], v; ei; ei = nextl[ei]) {
72 v = tolei];

73 if(v !'= last) {

74 f(f, v, u);

75 ans[u] += ans|[v];

76 }

77 }

78 i

79 // BED

80 dfs(dfs, 1, 0);

81 int maxl = 0;

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



83 // cout << 1 << " " << ans[i] << "\n";
84 maxl = max (maxl, ans[i]);
85 }
86 cout << maxl << "\n";
87 }
88 return 0;
89 }
UP)
| Tarjan
1 // https://www.luogu.com.cn/problem/P2680
2 #include <bits/stdc++.h>
3 using namespace std;
4
5 #define fr first
6 #define sc second
7
8 signed main () {
9 cin.tie(nullptr)->ios base::sync with stdio(false);
10 int t = 1; // BBRE—HEE
11 while (t--) |
12 int n, m;
13 cin >> n >> m;
14
15 // WBPHEERTFE
16 vector<int> head(n + 1, 0), nextl(n << 1 | 1),
<< 1 | 1);
17 // EHE (BF Tarjan B% 1cn)
18 vector<int> head2(n + 1, 0), next2(m << 1 | 1),
<< 1 | 1);
19
20 // BiEEBNERA
21 vector<int> len(n + 1), has(n + 1, 0), fa lca(n
22 int cntl = 1, cnt2 = 1;
23
24 // Nz (43i4)
25 auto add = [&] (int u, int v, int w) {
26 nextl[cntl] = head[u];
27 to[cntl] = v;
28 well[cntl] = w;
29 head[u] = cntl++;
30 bi
31
32 // A (EiER)
33 auto add2 = [&] (int u, int v, int i) {
34 next2[cnt2] = head2[u];
35 to2[cnt2] = v;
36 in[cnt2] = 1i;
37 head2[u] = cnt2++;
38 }i
39
40 /7 RN

41 for (int i =1, u, v, w; 1 < n; i++)

{

to2 (m << 1 |

+

1),

lca(m),

cost (m) ;
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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
97

cin >> u >> v >> w;
add(u, v, w);
add (v, u, w);

int maxl = 0; // RAEEKE

vector<array<int, 2>> edges (m);

// BRNIBHESS

for (int i = 0; 1 < m; i++) |
cin >> edges[i][0] >> edges[i][1l];
add2 (edges[1]1[0], edges[i]l[1l]1, 1i):
add2 (edges[i] [1], edges[i][0], 1);

}

// HEE find

auto find = [&] (auto &&f, int x) -> int {
if (x != fa lcalx]) fa lcalx] = f£(f,

return fa lcal[x];

}i

iota(fa lca.begin(), fa lca.end(), 0); // B HESE

// Tarjan B% LCA

auto tarjan = [&] (auto &&f, int u, int last, int w) -> void {
len[u] = w; // MIBE] u BIEEE
has[u] = 1; // FRiEEikin
// BHAMBFTR
for (int ei = head[u], v; ei; ei = nextl[ei]) {
v = tolei];
if (v != last) f£(f, v, u, w + weileil]);
}
// BHS uw BXRHNER
for (int ei = head2[u], v; ei; el = next2[ei]) {
v = to2[eil;
if (has[v]) {
lcalin[ei]] = find(find, v); // % 1ca
// BREKE = len[u] + len[v] - 2 * len[lca]
cost[in[ei]] = len[v] + lenfu] - 2 * len[lcal[in[ei]]]
maxl = max(maxl, costl[in[ei]]):
}
}
fa lcalu] = last; // EIMHERERXTR

}s
tarjan(tarjan, 1, 0, 0); // MIBT= 1 FH

/] ZHER
int 1 = 0, r = maxl, ans = 0, mid;
vector<int> num(n + 1);

int cnt, need;

// HBERE FIETEEEEERS x TRmMES)

fa lcal(x]);



98 auto cf = [&] (auto &&f, int u, int last, int w) -> bool {
99 for (int ei = head[ul], v; ei; el = nextllei]) {
100 v = tolell;
101 if (v != last) {
102 if (£(f, v, u, weilei])) return 1;
103 num[u] += num[v];
104 }
105 }
106 return num[u] == cnt && w >= need; // FIMEEHEFHEL
107 bi
108
109 auto F = [&] (int x) -> bool {
110 cnt = 0;
111 need = maxl - Xx;
112 fill (num.begin (), num.end(), 0);
113
114 // WREHRERDNEBIEZ
115 for (int 1 = 0; 1 < m; 1i++) {
116 if (cost[i] > x) {
117 num[edges[1] [0]]++;
118 num[edges [1] [1]]++;
119 num([lcalil] -= 2;
120 cnt++;
121 }
122 }
123 return !cnt || cf(cf, 1, 0, 0);
124 };
125
126 while (1 <= r) {
127 mid = (1 + r) >> 1;
128 if (F(mid)) ans = mid, r = mid - 1;
129 else 1 = mid + 1;
130 }
131 cout << ans << "\n";
132 }
133 return 0;
134 }

ST

1 // https://www.luogu.com.cn/problem/P2680

2 #include <bits/stdc++.h>

3 using namespace std;

4

5 #define fr first

6 #define sc second

7

8 signed main () {

9 cin.tie(nullptr)->ios base::sync with stdio(false);
10 int t = 1;

11 while (t--) {

12 int n, m;

13 cin >> n >> m;

14

15 // TEYEBIER



16 vector<int> head(n + 1, 0), nextl(n << 1 | 1), to(n << 1 | 1), wei(n
<< 1 | 1);

17 int cntl = 1;

18

19 auto add = [&] (int u, int v, int w) -> void {

20 nextl[cntl] = head[u];

21 to[cntl] = v;

22 wellcntl] = w;

23 head[u] = cntl++;

24 bi

25

26 /] RN

27 for (int i =1, u, v, w; i < n; 1i++) {

28 cin >> u >> v >> w;

29 add(u, v, w);

30 add (v, u, w);

31 }

32

33 int nl = log2(n);

34 vector<int> deep(n + 1, 0); // &RE

35 vector st _lca(n + 1, vector<int>(nl + 1)); // fHEXT&ARE

36 vector st _len(n + 1, vector<int>(nl + 1)); // JIRZAYIHAA]

37

38 // FARbIE DFs

39 auto dfs = [&] (auto &&f, int u, int last, int d, int w) -> void {

40 deep[u] = d;

41 st lcalu] [0] = last;

42 st len[u] [0] = w;

43

44 // (BIGREH

45 for (int 1 = 1; 1 <= nl; i++) {

46 st lcalu][i] = st _lcalst lcalull[i - 1]][i - 1];

47 st len[u][i] = st len[u][i - 1] + st len[st lcalul[i - 1]][1i -
177

48 }

49

50 for (int el = head[u], v; ei; el = nextl[ei]) {

51 v = toleil;

52 if (v != last) f£(f, v, u, d + 1, weilei]);

53 }

54 bi

55

56 dfs(dfs, 1, 0, 1, 0);

57

58 vector<array<int, 4>> edges (m);

59 int maxl = 0;

60

61 // 1ca &Eif

62 auto lca = [&] (int u, int v, int 11) -> wvoid {

63 if (deep[u] < deeplv]) swap(u, Vv);

64 int len = 0;

65

66 // ik w M ov BIE—RE

67 for (int i = nl; i >= 0; i--)

68 if (deep[st lcalu][i]] >= deeplVv])

69 len += st len[u][i], u = st lcalu][i];



70

71 if (u == v) goto tl;
72
73 // [EBSmA LBk
74 for (int 1 = nl; 1 >= 0; i--) {
75 if (st _lcalu][i] != st lcalv][i]) |
76 len += st len[u] [i] + st len[v][i];
77 u = st lcalu][i];
78 v = st _lcalv][i];
79 }
80 }
81
82 /) wRE—%
83 len += st len[u] [0] + st len[v][O0];
84 u = st Icaflu] [0];
85
86 tl:;
87 maxl = max (maxl, len);
88 edges[i1l][2] = len;
89 edges[i11]1([3] = u; // 7#f# Lca
90 }i
91
92 // BENESHITEREKE
93 for (int 1 = 0; 1 < m; i++) {
94 cin >> edges[i][0] >> edges[i][1];
95 lca(edges[1] [0], edges[i][1l], 1i);
96 }
97
98 /I ZRER
99 int 1 = 0, r = maxl, ans = 0, mid;
100 vector<int> num(n + 1);
101 int cnt, need;
102
103 auto cf = [&] (auto &&f, int u, int last, int w) -> bool
104 for (int ei = head[ul], v; ei; el = nextllei]) {
105 v = tolel];
106 if (v !'= last) {
107 if (£(f, v, u, weilei])) return 1;
108 num[u] += num[v];
109 }
110 }
111 return num[u] == cnt && w >= need;
112 }i
113
114 auto F = [&] (int x) -> bool {
115 cnt = 0;
116 need = maxl - x;
117 fill (num.begin (), num.end(), 0);
118
119 for (int 1 = 0; 1 < m; i++) {
120 if (edges[i][2] > x) |
121 num[edges[1] [0]]++;
122 num[edges[1] [1]]++;
123 num[edges[1] [3]] -= 2;
124 cnt++;

125 }



126 }

127 return !cnt || cf(cf, 1, 0, 0);
128 i

129

130 while (1 <= r) {

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

132 if (F(mid)) ans = mid, r = mid - 1;
133 else 1 = mid + 1;

134 }

135

136 cout << ans << "\n";

137 }

138 return 0;

139 }

140

B L4

FER_EADPIY, RZMMESIRA R, WIRERMACKIRE] Ly, AR ATREI IR R TR 0@ 1 mT HE
SARITEH, EH R —XIFEHE DT RAEH HRRE SR EER, 8 kdfsp hERTT
REFNMERTESRE . W REZEN0(n)

R AR (BiR)

DU S8 — IR AN ISRV &, I 58 K %1 AR S RIF A R B I T IR

1 // https://codeforces.com/problemset/problem/1187/E
2 #include <bits/stdc++.h>
3 using namespace std;
4 #define int long long
5 constexpr int N = 2e5;
6 vector<int> head(N + 1), nextl(N << 1 | 1), to(N << 1 | 1), S(N + 1);
7 int cntl;
8 signed main () {
9 cin.tie(nullptr)->ios base::sync with stdio(false);
10 int t = 1;
11 // EERH GEXFmEFE)
12 auto add = [&] (int u, int v) {
13 nextl[cntl] = head[u];
14 tolcntl] = v;
15 head[u] = cntl++;
1o bi
17 while (t--) {
18 int n;
19 cin >> n;
20 cntl = 1;
21 fill (head.begin (), head.begin() + 1 + n, 0);
22 // BN
23 for (int i =1, u, v; 1 < n; i++) cin >> u >> v, add(u, v), add(v, u);
24 int vall = 0; // BL 1 RNIREFFIEFHANZH
25 // ®—R DFs: IHEFWMANM vall
26 auto dfs = [&] (auto&& £, int u, int fa) -> void {
27 S[ul] = 1;
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28 for (int ei = head[u], v = to[ei]; ei; ei = nextllei], v = toleil])

29 if (v != fa) £(f, v, u), S[u] += S[v];

30 }

31 vall += S[ul;

32 bi

33 dfs (dfs, 1, 0);

34 // %R DFS: HUR, ShSHEIFESR

35 auto dfs2 = [&] (autoé&& £, int u, int fa, int val) -> int {

36 int val2 = val; // H#l&R

37 for (int el = head[u], v = to[ei]; ei; el = nextllei], v = toleill])

38 if (v !'= fa) {

39 /) BIRBAI: val + n - 2 * S[v]
40 val2 = max(val2, f£(f, v, u, val + n - (S[v] << 1)));
41 }

42 }

43 return val2;

44 }s

45

46 cout << dfs2(dfs2, 1, 0, vall) << "\n";
47 }

48 return 0;

49 1}

LIGE: GFis
L8N RR DP RE“GHATE FHIITH, HXNEFHmRLGH (W max/sum/min (HE) , AT

DAIRISR G ST BRE D L PR TR /E O(1) Z2, AN RER MR LT, LI MACH R
Tik + B O TR R E

1 // https://www.luogu.com.cn/problem/P6419
2 #include <bits/stdc++.h>
3 using namespace std;
4 #define int long long
5 constexpr int N = 5eb;
6 // #AIAEREE
7 vector<int> head(N + 1), nextl (N << 1 | 1), to(N << 1 | 1), wei(N << 1 | 1);
g int cntl;
9 // pp %
10 vector<int> sum in(N + 1), sum out(N + 1);
11 vector<int> max in(N + 1), max in2(N + 1), cho(N + 1), max out(N + 1), has(N +
1);
12 signed main () {
13 cin.tie(nullptr)->ios base::sync with stdio(false);
14 int t = 1;
15 // cin >> t;
16 auto add = [&] (int u, int v, int w) -> void {
17 nextl[cntl] = head[u]l;
18 to[cntl] = v;
19 weillcntl] = w;
20 head[u] = cntl++;
21 bi
22 while (t--) {

23 int n, k;


af://n218

24 cin >> n >> k;

25 cntl = 1;

26 fill (head.begin(), head.begin() + 1 + n, 0);

27 // NI

28 for (int 1 =1, u, v, w; 1 < n; 1i++) cin >> u >> v >> w, add(u, v, w),
add (v, u, w);

29 // BNFEHRT R

30 for (int i = 0, x; 1 < k; 1i++) cin >> x, has[x] = 1;

31 // $—k& prs: BEBL

32 auto dfs = [&] (auto&& £, int u, int fa) -> void {

33 max_in[u] = max in2[u] = sum in[u] = 0;

34 for (int ei = head[u]l, v = to[ei]; ei; el = nextllei], v = toleil])
{

35 if (v !'= fa) {

36 f(f, v, u);

37 // BItFHREH

38 sum_in[u] += sum in[v] + (has[v] || sum in[v]) * (wei[ei]
<< 1);

39 // BHRKEBE

40 int w = max_in[v] + (has[v] || sum in[v]) * weifei];

41 if (w > max _infu]) |

42 cholu] = v;

43 max _in2[u] = max in[u];

44 max_in[u] = w;

45 } else if (w > max_in2[u]) max _in2[u] = w;

46 }

47 }

48 bi

49 dfs(dfs, 1, 0);

50 // SR prs: BIAETF

51 auto dfs2 = [&] (auto&& £, int u, int fa) -> void {

52 for (int ei = head[u], v = to[eil]; ei; el = nextllei], v = toleil])
{

53 if (v !'= fa) {

54 max _out[v] = max out[u];

55 if (chol[u] == v) // MIRENZEE)LF, AXRMH max in2

56 max _out[v] = max(max out[v] + weilei], max in2[u] +

wellei]);

57 else

58 max out[v] = max(max out[v] + weilei], max in[u] +
wellei]);

59 // sum_out itE

60 sum out[v] = (sum_in[u] - sum in[v] + sum out([u])

61 + (sum_in[v] == 0 && !has[v]) * weil[ei] * 2;

62 // FRIER. RO —EERERGRRE, KiEEE

63 if (sum _in[u] == sum in[v] + (weil[ei] << 1) && !sum out[u])

64 max _out[v] = sum out[v] = 0;

65 f(f, v, u);

66 }

67 }

68 i

69 dfs2 (dfs2, 1, 0);

70 // BHESR

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

72 cout << sum in[i] + sum out[i] - max(max in[i], max out[i]) <<

"\n";



73 }

74 }
75 return O;
76}

AVL

AVLIH (J£1E: Adelson-Velsky and Landis tree) J&IBALENEH B R A B I B 8 — AR, 1F

AVLI R, AT—15 RO N AR T R R EEZZ N1, IR E R RR R s b, &R, fl ARIHER
TESIFIRIME L A (A S R EER /2 O(logn). Y& NI KR IC 2 AR /EI AT 6B 75 L8 i — R el 2 (R e
B, DASCER Y EEHTEE,  AVLRS 44 T BB R IR 18 BUR ES - B AR IA- B RIHT R RAR B - 2l i fth
IIHE19624EHTIE . An algorithm for the organization of information) A/ AJT T IX—#dE45H4,

— R PR RS
i X

o I XIREM, LA FINEEZE <1
o fliIA. MIFR, EIIRIEEZE: O(log n)

TRER

o key: fH

o count: EEEEHAIX

o height: &

o size: FHA/N (G4, k-th)
o left/right: AT

BpA %L

o wp(i) @ HHT size & height
O maintain(i) . *\/ﬁmﬂqz@j#fﬁﬁg
O rotateL / rotateR . Eﬁﬁ / Eﬁﬁ

A

1. % BST FLNI )
2. i % — count++
3. E@%H{r up + maintain
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1. count > 1 — count--

2. o — EiEfM

3. if — HME—FE

4. WF — BEFREETREN, Wi
5. B up + maintain

#if

[¢]

rank(x): /NF x BITCEEL + 1
index(k): % k /), & size HIWrENR
pre(x): /M x B AE
suf(x): KT x Wi/ME

o

[¢]

[e]

Jie ke AR

LL: g
RR: i
LR: SE/chE i, FHale
RL: Jetalie Fi, F/AhE

[¢]

o

o

[e]

// https://www.luogu.com.cn/problem/P3369
#include<bits/stdc++.h>
using namespace std;

Sw N

#define int long long

#define fr first

#define sc second

constexpr int N = leb;

// TRER

vector<int> key(N + 1), height(N + 1), leftl(N + 1), rightl(N + 1), sizel(N
1), countl(N + 1);

10 int head, cntl; // head: BTREEST, cntl: TR

11 signed main () {

O 00 3 o ul

12 cin.tie(nullptr)->ios base::sync with stdio(false);

13 int t = 1;

14 // BHWRER: FHAN + BE

15 auto up = [&] (int 1) {

16 sizel[i] = sizel[leftl[i]] + sizel[rightl[i]] + countl([i];
17 height[i] = max(height[leftl[i]], height[rightl[i]]) + 1;
18 bi

19 // FhE

20 auto rotate 1 = [&] (int i) -> int {

21 int r = rightl[i];

22 rightl[i] = leftl([r];

23 leftl[r] = 1i;

24 up (1) ;

25 up (r) ;



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
81

return r;
bi
// HhE
auto rotate r = [&] (int i) -> int |
int 1 = leftl[i];
leftl[i] = rightl[1l];
rightl[1l] = 1i;
up (1) ;
up (1) ;
return 1;
}i
// REE EHEE
auto maintain = [&] (int i) -> int {
int 1n = height[leftl[i]], rn = height[rightl[i]];
if(ln - rn > 1) { // EFHES
if (height[leftl[leftl[i]]] >= height[rightl[leftl[i]]])
i = rotate r(i); // LL
else
leftl[i] = rotate 1(leftl[i]), 1 = rotate r(i); // LR
} else if(rn - 1n > 1) { // BFWHES
if (height[rightl[rightl[i]]] >= height[leftl[rightl[i]]1])
i = rotate 1(i); // RR
else
rightl[i] = rotate r(rightl[i]), i = rotate 1(i); // RL
}
return 1i;
}i
// BATR x
auto add = [&] (auto && f, int i, int x) -> int {

if(i == 0) { // WETR
key[++cntl] = x;
countlcntl] = sizel[cntl] = heightlcntl] = 1;

leftlcntl] = rightl[cntl] = 0;
return cntl;
}
if(x == key[1i]) countl[i] ++;
else 1if(x < key[i]) leftl[i] = £(£f, leftl[i], x);
else rightl[i] = £(f, rightl[i], x);
up (1) ;
return maintain (i) ;
i
// BBRFRPNRAET R
auto removel = [&] (auto && f, int i, int x) -> int {
if(i == x) return rightl[i];
else {
leftl[i] = f£(f, leftl[i], x);
up (1) ;
return maintain (i) ;

bi
// HBRMER x TR (BEFET)
auto remove = [&] (auto && £, int i, int x) -> int {
if(x < key[i]) leftl[i] = f£(f, leftl[i], x):
else if(x > key[i]) rightl[i] = f£(£f, rightl[i], x);
else {
countl[i] --; // ZRWI, BIUR



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
132
133
134
135

H2

if (lcountl([i]) { // #KRA 0 -> MBRT=
if (!leftl[i] && 'rightl[i]) return 0; // TF
else if(!leftl[i] && rightl([i]) i = rightl[i]; // REAF
else if(leftl[i] && !rightl[i]) i = leftl[i]; // REEF
else { // WNF
int 1 = rightl[i];
while (leftl([1l]) 1 = leftl[l]; // HRAEFRRAETR

rightl[i] = removel (removel, rightlf[i], 1);
rightl[1l] = rightl[i];

leftl[1l] = leftlf[i];

i =1;

}
up (1) ;
return maintain (i) ;
}i
/) FIHhF x BITTENE
auto small = [&] (auto && £, int i, int x) -> int {
if(i == 0) return 0;
if(keyl[i] >= x) return f(f, leftl[i], x);
else return countl[i] + £(f, rightl[i], x) + sizel[leftl[i]];
i
// BEE x /EIE
auto index = [&] (auto && £, int i, int x) -> int {
if(sizel[leftl[i]] >= x) return f£(f, leftl[i], x);
else 1f(sizel[leftl([i]] + countl[i] < x)
return f(f, rightl[i], x - sizel[leftl[i]] - countl[i]):
else return key[i];
}i
// BWHIK: NF x BIRKXE
auto pre = [&] (auto && £, int i, int x) -> int {
if (i == 0) return INT MIN;
if (key[i] >= x) return f(f, leftl[i], x);
else return max(key[i], £(f, rightl[i], x)):
i
// BEEH: KT x N&IVE
auto suf = [&] (auto && £, int i, int x) -> int {
if (i == 0) return INT MAX;
if(keyl[i] <= x) return f(f, rightl[i], x);
else return min(key[i], £(£f, leftl[i], x));
bi
while(t --) {
int n;
cin >> n;
cntl = head = 0;

for(int 1 = 0, op, x; 1 < n; 1 ++) {
cin >> op >> x;
if (op == 1) head = add(add, head, x); // N x
else if (op == 2) { // MR x
if (small(small, head, x) != small(small, head, x + 1))
head = remove (remove, head, x);
}
else if (op == 3) cout << small (small, head, x) + 1 << "\n"; // &8



136

137
138
139
140
141
142

else if (op == 4) cout << index (index, head, x) << "\n"; // Eif
% kN

else if (op == 5) cout << pre(pre, head, x) << "\n"; // BIIR

else cout << suf(suf, head, x) << "\n"; // et

return O;

HRRR

HR/RREE R X, PR NMEE T K. ER R SRR, e
HERITERR WERER/RIIY B(ERE, H BAMHERE, WEAHE, AR2IXARE /R EEH 2 IE

O J o O W N

e e e
S W N P O W

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

// https://ac.nowcoder.com/acm/contest/108306/G
#include<bits/stdc++.h>
using namespace std;
#define int long long
#define fr first
#define sc second
constexpr int mod = 998244353;
constexpr int N = le6;
// BIAREREX
int head, tot;
vector<int> L(N + 1), R(N + 1), S(N + 1), H(N + 1), st(N + 1);
/] REHFRIE
vector<int> fac(N + 1), inv(N + 1);
signed main () {
cin.tie(nullptr)->ios base::sync with stdio(false);
int t = 1;
cin >> t;
// FREMFESFETT: fac(i] = 1!, inv[i] = (i!)~{-1}
fac[0] = 1;
for(int 1 = 1; 1 <= N; 1 ++) fac[i] = fac[i - 1] * 1 % mod;
// RER
auto power = [&] (int x, int n) -> int {
int ans = 1;
while(n) {

if(n & 1) ans = ans * x % mod;
X = X * x % mod;
n >>= 1;

}
return ans;
}s
// BENEERIER R

inv[N] = power (fac[N], mod - 2);
for(int 1 = N - 1; 1 >= 0; 1 --) inv[i] = inv[i + 1] * (i + 1) % mod;
while(t —--){

int n;

cin >> n;

// MR ESR) L Fiest

fill(L.begin(), L.begin() + 1 + n, 0);
fill(R.begin(), R.begin() + 1 + n, 0);
vector<int> vl(n + 1);
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41 int minl = 1el8§;

42 // BEANFIEREBER/IMEME (Cartesian Tree HIIR)

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

44 cin >> v1[i];

45 if(vl[i] < minl) minl = v1[i], head = i;

46 }

47 // FBRIEAEEERMIE R/IVME Ccartesian Tree”

48 // FR (ZBUE) -

49 // - SRHFRALEHREIEARBIEIN

50 // - I (EEFE) EAERERNE/ GXRN—iE;

51 // - P L. R ABNERNER)LFo

52 tot = 0;

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

54 now = tot;

55 while (tot && v1[i] < vl[st[tot]]) tot --; // 1RIFHEF (FiKELE)

56 if (tot) R[stltot]] = i; // HRINEE) L F2Ea 1

57 if (now > tot) L[i] = stltot + 1]; // WEHNE—TEA 1 B
E)LF

58 st[++tot] = i;

59 }i

60 // HAB¥ Cc(k, n) = nCk, XEBEBHEBE (up, down), EFREREIRIZ C(up, down)

61 auto C = [&] (int up, int down) -> int {

62 return fac[down] * inv[up] % mod * inv[down - up] % mod;

63 }i

64 // DFS:

65 // - FTBEPR)LF, FEIFHIE s*)

66 /) - BERTBR: c(d, d+s[i]1-1) (FENTF c(a+s(il-1, d))

67 // - REIFHEEREZM

68 auto dfs = [&] (auto && £, int i, int d) -> int {

69 int ans = 0;

70 if(!'L[i] && !'R[1]) |

71 S[i] = 1; // HF

72 } else {

73 if(L[i]) ans = (ans + f(f, L[i], d + 1)) % mod;

74 if(R[i]) ans = (ans + f£(f, R[i], 4 + 1)) % mod;

75 S[i] = S[L[i]] + S[R[i]] + 1; /] FHFE

76 }

77 ans = (ans + C(d, d + S[i] - 1)) % mod; // NNEHETLE A S TEk

78 return ans;

79 b

80 // &fE +1 —RATETE/TARFITANERE (AFRIATER

81 cout << (dfs(dfs, head, 1) + 1) % mod<< "\n";

82 }

83 return 0;

84 1}

FrAL

X R T 502K
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// YAk

int find(int x) {
if(x !'= fa[x]) falx] = find(falx]):;
return falx];

}

void U(int x, int y){
falfind(x)] = find(y):;
find (x);

W 00 J o U b w DN =

BJa RN —IR, RMER] —i& #Ffind

i3/
AR
1 #include<bits/stdc++.h>
2 using namespace std;
3 wvector<int> vl = {0, 1, 2, 3 ,4, 5};
4 /) RINKTFETF
5 int Fl(int x){
6 int r = vl.size() - 1;
7 int 1 = 0;
8 int ans, mid;
9 while(l <= r){
10 mid = (1 + r) >> 1;
11 if(x >= v1[mid]) {
12 ans = mid;
13 1 = mid - 1;
14 }
15 else r = mid - 1;
16 }
17 return r;
18 |}

19 // wINKTF
20 int F2(int x){

21 int r = vl.size() - 1;
22 int 1 = 0;

23 int ans, mid;

24 while(l <= r){

25 mid = (1 + r) >> 1;
26 if(x > v1l[mid]) {
27 ans = mid;

28 1l = mid - 1;
29 }

30 else r = mid - 1;
31 }

32 return r;

33 1}

34 /) BRKBETFREY

35 int Fl(int x, vector<int> & v) {
36 int r = vl.size() - 1;

37 int 1 = 0;

38 int mid;
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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

if (F(i) < F(best))

best = 1i;

}

return best;

{

int ans = -1;
while(l <= r) {
mid = (1 + r) >> 1;
if(x > v[mid]) 1 = mid + 1;
else(
r = mid - 1;
ans = mid;
}
}
return ans;
}
// wEKERFET
int F2(int x, vector<int> & v){
int r = vl.size() - 1;
int 1 = 0;
int mid;
int ans = -1;
while (1l <= r){
mid = (1 + r) >> 1;
if(x < v[mid]) 1 = mid + 1;
else(
r = mid - 1;
ans = mid;
}
}
return ans;
}
71
// FRERER
11 ternary search(ll 1, 11 r) {
while (r - 1 > 3) {
1lml =1+ (r - 1) / 3;
11lm2 =r - (r - 1) / 3;
if (F(ml) <= F(m2) {
r = m2;
} else {
1l = ml;
}
}
11 best = 1le9;
// RERIIKEE
for (11 1 = 1; 1 <= r; 1i++) {
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H3Eie (so 28l

FIPEAHTE T AR ZS <o FEREERNONITE T, AATMIET M, <o WNE—TI TR, FIRAR

JERERTREA] G B9S85 — A LR B 2R

O J oy O W N

W W WwWwwwDoNoNoNNDDNONNNNERER P P P2 o 2
G B> W N RFP O OVWO®--Jo U WNREPE O WD 8 W - o o

#include<bits/stdc++.h>
using namespace std;
// HBEEERRENR/NIEAEE (nexER)

int mex (const set<int>& s) {

}

int m = 0;
while (s.count(m)) m++;
return m;

int main () {

int n;
cout << "BERNGFHENGTFHE: ";
cin >> n;
// RVFHVR(E. BXALUER 1. 2 = 3 MATF
vector<int> moves = {1, 2, 3};
// EHSFRXIEREE, sgli] RTEHAIAFHEN 1 BW sc &
vector<int> sg(n+l, 0);
sgl[0] = 0; // ®BATH, scENO
// HEEMREN sc &
for (int 1 = 1; 1 <= n; 1i++){
set<int> nextSG;
// WE—MARFNEE, HETRKEH sc &
for (int move : moves) {

if (1 - move >= 0) {

nextSG.insert (sg[i - move]);
}
}
sg[i] = mex (nextSG);
}
cout << "KA " << n << " B sG fEHN: " << sg[n] << "\n";
if(sg[n] !'= 0)

cout << "HEFHHE\n";
else
cout << "FFHHE\n";

return 0O;

P INYNE |

R B SRR A AR/ NI 45 R DA A fid PR e 3

0 J o U b w N

vector<int> vl;

int minl = 1;

int maxl = 1;

int ansl = INT MIN;

int prel = 1;

int pre2 = 1;

for(int i = 0; i < vl.size(); 1 ++){

maxl = max ({vl[i], prel * v1[i], pre2 * v1[il}):;
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9 minl = min({v1[i], prel * v1[i], pre2 * v1[i]l});

10 prel = maxl;

11 pre2 = minl;

12 ansl = max (ansl, maxl);
13 }

14 cout << ansl << "\n";

57
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REAMHE D KF /N FEIE

1 #include<bits/stdc++.h>
2 using namespace std;
3 #define 11 long long
4 /) REVE—EEEKRAYEL
5 wvoid solve (vector<int> & vl, int n){
S vector<int> ans(n + 1);
7 int size=vl.size();
8 stack<int> sl;
9 for(int 1=0;i<size;i++) {
10 while (!sl.empty () && v1[i] > vl[sl.top()]){
11 ans[sl.top ()] = i+1;
12 sl.pop();
13 }
14 sl.push(i);
15 }
16 for(int 1=0;i<size;i++) {
17 cout<<ans[i]<<' ';
18 }cout<<endl;
19 1}
20 int main () {
21 ios::sync with stdio(false);
22 cin.tie(0);
23 cout.tie(0);
24 int n;
25 cin>>n;
26 vector<int> vl;
27 for (int 1=0;1i<n;i++) {
28 cin>>v1[1i];
29 }
30 solve(vl, n);
31 return 0;
32}
YN ES
1 #include <bits/stdc++.h>
2 using namespace std;
3 class FregStack {
4 private:
5 unordered map<int,vector<int>> sl;
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6 unordered map<int,int> tl;
7 int maxl;
8 public:
9 FregStack () {
10 max1=0;
11 }
12 void push(int wval) {
13 tl[val]l++;
14 sl[tl[val]].push back(val);
15 maxl=tl[val]l>maxl?tl[val]:maxl;
16 }
17 /*
18 int pop () MIERHIREIEKRAHIIRESHTR.
19 MREMARRSHTEARAR 1, WBHRHEREIRZFILITNTE.
20 */
21 int pop() {
22 int ans=sl[maxl].back();
23 sl[tl[ans]--].pop back();
24 if (tl[ans]==0) {
25 tl.erase (ans);
26 }
27 if(slmaxl].empty()) {
28 maxl--;
29 sl.erase (maxl+1l);
30 }return ans;
31 }
32 };
HE
A HE P
1 #include <bits/stdc++.h>
2 using namespace std;
3 constexpr int N = 1leb;
4 int n; /] BIERER
5 string op; // WANBRERS
6 int sizel = 0; // SRR
7 int minsize = 0; // IMRHERITTERNSE
¢ int maxsize = 0; // KIRHERITERNHE
9 vector<int> stackl (N); // FBTENE, FHEFEEANKF
10 priority queue<int, vector<int>, greater<int>> minheap; // MR, BTFEERTSE
TR ERTER
11 priority queue<int> maxheap; // KR, BFEFENFEFHUIEIE
12 // BFERBIFRAVERST: 2 RFZEMEFRIPREEARSLPRMIFRAERF R ERER
13 unordered map<int, int> delayed;
14 template <typename T>
15 void prune (T &heap) {
16 // SERATH, NEHTNTRESEERRIPRIRSTH
17 while ('heap.empty()) {
18 int num = heap.top();
19 if (delayed.count (num)) { // WISETTEFZWMIER
20 delayed[num]--; // FERMBRITEUR—
21 if (delayed[num] == 0)
22 delayed.erase (num); // SOSRZELIT0M MBRESTRIFR
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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

}

heap.pop () ; // TEEETNTTER
} else {

break; // MHIRTTHERBIEEMER, BHTERF

void balance () {

// SARARER TR MRESZ B 11, WRFARERETISTHE/) ViR

if

}

(maxsize > minsize + 1) {
minheap.push (maxheap.top())
maxheap.pop () ;

minsize++;

maxsize--;

prune (maxheap); // BEKIRHEEINCGEFENERRBRTE

// SIRARE TR E/NTIMRE, WG/ RIEBETIS B 2 ARME R

else 1f (maxsize < minsize) {

}

maxheap.push (minheap.top()) ;
minheap.pop () ;

maxsize++;

minsize--;

prune (minheap); // BE/MEHEINC]GEFENERRBRTE

void erase (int num) {
// FRBZEFRELERRIER

delayed [num] ++;

if

(num <= maxheap.top()) {
maxsize--—;
// WREFMEREF T B ARMHTR, N3z ANEE
if (num == maxheap.top()) {
prune (maxheap) ;

}

} else {

}

minsize--;
// SNRFEFMERERFIRF B AMRHEETR, NIIZBANEIR
if (num == minheap.top())

prune (minheap) ;

balance () ;

}

void solve (void) {

cin

for

>> n;
(int 1 = 0; 1 < n; i++) {
cin >> op;

// peek
if (opl[l] == 'e') {
if (sizel == 0)
cout << "Invalid" << "\n";
else

// HPIEAARARMERYHETR
cout << maxheap.top() << "\n";
}
// pop
else 1if (op[l] == 'o'") {
if (sizel == 0)



79 cout << "Invalid" << "\n";

80 else {

81 // HHARITTER

82 cout << stackl[sizel - 1] << "\n";
83 // MIBRRTNTTER, HIEHERIERMBIPRIS N EF
84 erase (stackl[--sizel]);

85 }

86 }

87 // push

88 else {

89 cin >> stackl[sizel++];

90 // WIRAKIRHERT, NWEEHBENEKREH

91 if (maxsize == 0) {

92 maxheap.push (stackl[sizel - 17);
93 maxsize++;

94 continue;

95 }

96 // TRIEFENEF S SRR, REBNHNHE
97 if (stackl[sizel - 1] > maxheap.top()) {
98 minheap.push (stackl([sizel - 17);
99 minsize++;
100 } else {
101 maxheap.push (stackl([sizel - 17]);
102 maxsize++;
103 }
104 /) RN TS
105 balance () ;
106 }
107 }
108 '}
109 int main () {
110 cin.tie(0) -> ios::sync_with stdio(0);
111 int t;
112 while (t--) {
113 solve () ;
114 }
115 return 0;
116 }

oM

1 #include <bits/stdc++.h>

2 using namespace std;

3 // FAEREATTTER, EEBEARTUEMSR

4 void heapInsert (int arr[], int i) {

5 while(arr[i] > arr[(i-1)/2]1) {

6 swap (arr[i], arr[(i-1)/21);

7 i= (i-1)/2;

8 }

9}
10 // M NFiR 1 AR TRER, EFRERTTUEMLR, size MHEAKRN
11 void heapify(int arr[], int i, int size) {
12 int 1 =1 * 2 + 1;
13 int maxIdx; // REEGHZFFRAEN TR
14 int idx; // REXTREBRAELFRRAEN TR
15 while (1l < size) {
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16 // EEAGTFTEERAE

17 maxIdx = (1 + 1 < size && arr[l+1] > arr[l]) 2 1 + 1
18 // EERXTREBRAREFRRAE

19 idx = (arr[i] > arr[maxIdx]) ? 1 : maxIdx;
20 if(idx == 1) break;

21 else {

22 swap (arr[i], arr[idx]);

23 i = idx;

24 1l =1*2+ 1;

25 }

26 }

27}

28 int heapPop(int arr([], int é&size) {

29 if(size <= 0) {

30 return -1;

31 }

32 int top = arr([0]; // RIFEINTTER

33 swap (arr[0], arr[size - 1]); // BEMSRE— TR
34 size--; // WRRE—1TtE
35 heapify(arr, 0, size); // MINimE A
36 return top;

37 '}

gk

W

A AR PRI — RN, 5 — R E Bk —ia i Rt

1 // https://www.luogu.com.cn/problem/P5490
2 #include <bits/stdc++.h>
3 using namespace std;
4 #define int long long
5 #define fr first
6 #define sc second
7 signed main () {
8 cin.tie(0) -> ios::sync_with stdio(0);
9 int t = 1;
10 // cin >> t;
11 while(t --){
12 int n;
13 cin >> n;
14 vector<int> v2 = {-2};
15 vector<array<int, 4>> vl;
16 for(int 1 = 0; i < n; 1 ++){
17 int x1, vyl1, x2, y2;
18 cin >> x1 >> yl >> x2 >> y2;
19 v2.push back(yl);
20 v2.push back(y2);
21 vl.push back({x1, y1, y2, 1});
22 vl.push back({x2, yl, y2, -1});
23 }
24 sort (v2.begin() + 1, v2.end());
25 int m = 1;
26 for(int 1 = 2; 1 < v2.size(); 1 ++){
27 if(v2[1i] !'= v2[m]){
28 v2[++ m] = v2[i];

REAROR )7

1;
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}
v2.push back(v2[m]);
auto find = [&] (int x) -> int {
int 1 =1, r = m;
int mid, ans = -1;
while (1 <= r){
mid = (1 + r) >> 1;
if(v2[mid] >= x){
ans = mid;
r = mid - 1;
telse(
1l = mid + 1;

}

return ans;
}i
vector<int> suml (m << 4), cntl(m << 4), cover(m << 4);

auto build = [&] (auto && £, int i, int 1, int r) -> void {
1f(1l < r){
int mid = (1 + r) >> 1;

f(f, 1 << 1, 1, mid);
f(f, 1 << 1 | 1, mid + 1, r);
}
cover[i] = v2[r + 1] - v2[1];
suml[i] = cntl[i] = O;
}i
build(build, 1, 1, m);

auto up = [&] (int 1) {
if(cntl[i] > 0){
suml [i] = cover[i];
telse(
suml[i] = suml[i << 1] 4+ suml[i << 1 | 1];
}
i
auto set = [&] (auto && £, int i, int bl, int br, int val, int 1, int r)
-> void {

if(bl <= 1 && br >= r){
cntl[i] += wval;
telse(
int mid = (1 + r) >> 1;
if (bl <= mid) {
f(f, 1 << 1, bl, br, val, 1, mid);
}
if (br > mid) {
f(f, 1 << 1 | 1, bl, br, val, mid + 1, r);

}

up (1) ;
}i
sort (vl.begin(), vl.end());
int last = 0, ans = 0;

for(int 1 = 0; 1 < n << 1; 1 ++){
int now = v1[i][0];
ans += suml[1l] * (now - last);
// cout << suml[l] << " " << now << " " << last << "\n";



84 last = now;

85 set(set, 1, find(v1[i]l[1]), find(v1[i]T[2]) - 1, v1T[i]I[3], 1,
86 }

87 cout << ans << "\n";

88 }

89 return 0;

90 }

Hey
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G
1 #include<bits/stdc++.h>
2 using namespace std;
3 #define M 500
4 int al[M];
5 int temp[M];
6 void merge (int 1,int m,int r){
7 int 1i=1;
8 int j=m+1;
9 int mark=1l;
10 while (i<=m && j<=r) al[mark++]=templ[i]<temp[]]?temp[i++]:temp[Jj++];
11 while (i<=m) al[mark++]=temp[i++];
12 while (j<=r) al[mark++]=temp[j++];
13 for (int k=1;k<=r;k++) templk]=allk];
14 |}
15 wvoid guibing(int 1,int r){

16 if (1>=r) return ;

17 int m=(l+r)/2;

18 guibing (1, m) ;

19 guibing (m+1l,r);

20 merge (1, m, r);

21 '}

22 int main () {

23 int n;

24 cin>>n;

25 for(int i=0;i<n;i++) {
26 cin>>all[i];

27 temp[i]l=alli];

28 }

29 guibing (0,n-1);

30 for (int i=0;i<n;i++) cout<<al[i]<<" ";
31 return 0;

32}

BEDLDRHE & S k /MK K%L

#include<bits/stdc++.h>
using namespace std;
#define M 500

// 2

DSw N
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5 int partitionl (int al[],int 1,int mid,int r){

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
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

int i=1;

int j=r;

int temp=al[mid];

swap (al[mid],al[l]);

while (i<j) {

while(j>1 && al[]j]>temp) {
==

}

allil=alljl;
while (i<j && alli]<=temp) {
i++;

}

al[jl=allil;

}
al[i]=temp;
return 1i;

}

void gsl(int al[],int 1,int r){
if (1>=r) return
int x=1+(rand ()% (r-1+1));

’

int mid=partitionl(al,l,x,r);
qSl (all l,mld—l) 7
gsl(al,mid+1,r);

}

// e

int first;
int second;

void partition2(int all],int 1,int mid,int r){

first=1;
second=r;

int temp=al[mid];

int i=1;

while (i<=second) {
if (al[i]==temp) {
i++;

}else if (al[i]<temp) {
swap (al[first++],al[i++]);

telse(

swap(alli],al[second--]);

}

void gs2(int all[],int 1,int r){
if (1>=r) return
int x=1+(rand ()% (r-1+1));
partition2(al,l,x,r);
int left=first;

’

int right=second;
gs2(al,l,left-1);
gs2(al,right+1,r);

}

// BEWMIERSE tar /DITTE (0-based)
/] BRFBkANTEZFRTFRKn - wIWITE

int randomizedSelect (int all[],
1;

int 1 = 0,

r =

n -

int k,

int n)

{



61 while (1 <= r) {

62 int x = 1 + rand() % (r - 1 + 1); // FEVLEEVRZA(E
63 partition2(al, 1, x, r); // ZE&¥|9, EREL first Fl second TR
64 if (k < first) {

65 r = first - 1; // BWHEEM

66 } else if (k > second) {

67 1 = second + 1; // BirEal

68 } else {

69 return all[k]; // #8¥: tar UFFEFXEA

70 }

71 }

72 // BXRIXE (B EF=EI) , RE -1 RREIR

73 return -1;

74 '}

B3Rk 5% e

e LA TR TBR DASE — NSO B>

| 11,2130 T

1 #define int long long
2 constexpr int mod = 998244353;
3 auto power = [&] (int x, int n) -> int {
4 int ans = 1;
5 while (n) {
6 if(n & 1)¢{
7 ans = ans * x % mod;
8 }
9 X = x * x % mod;
10 n >>= 1;
11 }
12 return ans;
13}
14 vector<int> fac(n + 1); // i3
15 facl[0] = 1;
16 for(int 1 = 1; i <= n; i ++){
17 fac[i] = fac[i - 1] * i % mod;
18 '}
19 vector<int> inv(n + 1); // T
20 inv[n] = power (fac[n], mod - 2);
21 for(int 1 = n - 1; i >= 0; i --){
22 inv([i] = inv[i1 + 1] * (1 + 1) % mod;
23}
24 auto C = [&] (int n, int m) -> int { // A&
25 if(m > n){
26 return 0;
277 }
28 return fac[n] * inv[m] % mod * inv[n - m] % mod;

N
NeJ

}i
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ERTEREHE ST

| 1,2,3...n0038 ¢
1 // p BMAREK
2 inv2[1] = 1;
3 for(int i = 2; 1 <= n; 1 ++){
4 inv2([i] = (p - p / 1) * inv2[(p % 1] % p;
5

ER7SEE TS

SRR B T 5
1 #include <bits/stdc++.h>
2 using namespace std;
3 class Solution {
4 public:
5 vector<vector<long long>> multiply (const vector<vector<long long>> &a,const
vector<vector<long long>> &b) {
6 int n = a.size(), p = al[0].size(), m = b[0].size();
7 vector ans(n, vector<long long>(m, 0));
8 for (int 1 = 0; 1 < n; 1i++) {
9 for (int j = 0; j < m; j++) {
10 for (int k = 0; k < p; k++) {
11 ans[i][§] += alil[k] * blk][3];
12 }
13 }
14 }
15 return ans;
16 }
17 vector<vector<long long>> power (vector<vector<long long>> v, int cnt) {
18 int n = v.size();
19 vector<vector<long long>> ans(n, vector<long long>(n, 0));
20 for (int 1 = 0; 1 < n; i++) {
21 ans[i][1i] = 1;
22 }
23 while (cnt) {
24 if (cnt & 1) {
25 ans = multiply(ans, Vv);
26 }
27 v = multiply (v, v);
28 cnt >>= 1;
29 }
30 return ans;
31 }
32 int tribonacci (int n) {
33 if(n == 0) return O;
34 if(n == 1 || n == 2) return 1;
35 vector<vector<long long>> start = {{1, 1, 0}};
36 vector<vector<long long>> base = {{1, 1, 0}, {1, 0, 1}, {1, 0, O0}};
37 return multiply (start, power (base, n - 2))[0][0];

38 }


af://n342
af://n346

39 };

LGNS EE KRS

SEIHE—"Pax + by = diYSMBEL, dNERALE, xMy N VIHERE GREEFIEIELHD)

1 #include<bits/stdc++.h>

2 using namespace std;

3 int x, y, pPX, Py’

4 int d;

5 void gcdl (int a,int Db) {

6 if (!'b) {

7 x = 1;

8 y = 0;

9 d = a;

10 telse(

11 gcdl (b, a % b);

12 pPxX = X;

13 Py = vyi

14 X = py;

15 = px - py * (a / b);
16 }

17 3

18 int main () {

19 ios::sync _with stdio(false); cin.tie(nullptr);
20 int a, b;
21 cin >> a >> b;
22 gcdl (a, b);
23 cout << (x $ b + b) % b << "\n";
24 return 0;
25 1}
26

HIEREREH (CRT)

RIGF AR TTHEEH
z=r; (mod m;), i=12,...,n
LA, RESNFTEEEE X,

o HFEMR (CRT) : ArEEE m; MM ER,
B Mg M = [[m;, MENTTEREDI M; = M /m; F¥TT inv;, 20

T = Z r;M;inv; (mod M)

o JJEh (CRT_E) : BRI A HZE,
B BB SRR

z =a; (mod my) -
= it lem = — A2
{w = ay (mod my) it Lem ged(my, ms)

mimsa
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WY B LR SR EETTRE, FIWTE A A S0

O J o O bk W N

N PR R R R e e
O W W J oUW N O

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

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

#define sc second

// UREJLESIME: ax + by = d, HF d = ged(a,

int x, vy, d;
void gcdl (int a, int b) {

if (b == 0) {
d = a;
x = 1;
y = 0;
} else {
gcdl (b, a % b);
int 1x = x;

y = 1x - (a / b) * ly;

}
// 18FE

auto mul = [] (int x, int n, int mod) -> int {
int ans = 0;
X = (x $ mod + mod) % mod;
n = (n % mod + mod) % mod;
while (n) {
if (n & 1) ans = (ans + x) % mod;
X = (x + x) % mod;
n >>= 1;
}
return ans;
bi
/*
* PERREE (EFRR)
* BN
* n, & n 17, 817 m i «r i KRR x =1 i
* Rig:
*  FBEE#H n i WREZR
* JRIE:
* O BEM=]mi
* WFE L AMER T MiI=M/mi

b)

* KR M i FER o i FRFAET inv i, #F M i % inv i =
* MREA: x = 3 (r i *Mi1i * inv_i) (mod M)

* aR[E]:
*  BERfE x € [0, M)

=,
* AR

*

REBBERT BILER/RK inv i, HA mul BREH.

* lem0 = [[ m_i HEKEIREEH 64 i, ANSEMAMEINAIFS

*/
int CRT () {
int n;

cin >> n;

1

(mod m 1)

int lem0 = 1; // KREEERAE m i BIFRRM (EXHRTHFEF Lov)

vector<pair<int,int>> vl (n);

for (auto & [modi, ri]

vl)

{



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

int

for

cin >> modi >> ri;

1cmO

ans

=0

(int 1

int

gcdl (Mi, v1[i].fr);

BT R A
/7 B ox FYE [0, m i) ERPET inv i

C

*

*

}

X =

Mi

((x & v1[i].fr)

’

*= modi;

// FlReiE

// BMEAERIRE (REX lcn0 BUR)

0;

i < n;

i ++) {

lem0 / v1[il.fr; // M i

// ans += r i * M i * inv i

ans

+ v1[i].fr)

// KR ged REE x,y, HF x B Mi XFR m_i

S v1[i].fr;

(2T F2EE mod M T

= (ans + mul (mul(v1l[i].sc,

return ans;

// BNEffR

PERMREE TR / FERBEA)

BN

n, BB 0 13, 8T 0 i

ap, .
Be/J.

ri KT x

SEHEH n 1 ZIEAERNER;
BERELHE, RO -1,

(gEa

BEELBREAHN x = tail

MNFAIR x

R[]

A
< C

1% d

1kiE:

Bt

SXE:

O(n log V), v REELR

&HiHE:

)

r (mod m):

= r - tail
fi? lcm * t

(lcm/d)
B BRJLEEXK

= inv

= c (mod m)
= gcd(lcm, m), & c & d !'= 0 MEHE

c/d (mod m/d)

(m/d) MEIT inv = x (gcdl EMLE x)

* £ =
(lcm/d) XFi&

* (c/d)
A tail + lecm * t B tail, FIEEEGFK lcm = lem * (m/d)

(mod m/d)

(mod lcm)

Mi, 1lcmO), x, 1lcmO)) % 1lcmO;

=r i (mod m i)

EHER/NEOME € [0, lcn), B -1 RTLMHE

AR EEE, A nul KW lem * t (mod temp) "HFEE,

*/
int CRT E()

int

n;

{

cin >> n;

vector<pair<int,int>> vl (n);

for
int
int

for

(mod

(auto &

lcm

= 1

tail =

(int

int
int

m =

r =

’

O.

[modi,

’

\4

\4

gcdl (lcm,

int
m)
if

Cc =

)

(c %

(

d

171]
1[0417.
m) ;

ri]

i =20; 1 < n;
.fr;

SC;

: vl) cin >> modi >> ri;
// HEEHENE (F—E2™% 1cu, BFT K)
// HEiaHENRE (F/NIER)

i ++) {
/] g
/] HIRE

// 18%) d=gcd(lcm,m) WUM—4H (x,y) F lecm*x + m*y = d

(r - tail) $ m + m)

'=0)

{

/) TR c AE d HIEE

return -1;

%

m; // BWE ¢ (kB [0,m)) , BfE: lcm*t =



110 }

111 // WEER: (lem/d)*t = (c/d) (mod m/d)

112 // B gcdl BEH x  lecm *F m B DIHEERI,

113 // BEHEE n/d) TEA (lem/d) WETER (FEBIEMLY) S

114 x =mul(x, ¢/ d, m / d); // t = x * (c/d) (mod m/d)

115 x=(x% m/d + (m/ d)) % (m/ d; // MEL9E] [0, m/d)

116 int temp = lcm * (m / d); /) ¥R (FENTF lom 5 n PR/
(=23)

117 // BHT tail: x new = tail + lcm * t (7E#E temp T)

118 tail = (tail + mul(lcm, x, temp)) % temp;

119 lem = temp; // ¥ KIE

120 }

121 return tail; // REIRZeR/NEHRE

122 '}

123 signed main () {

124 ios::sync_with stdio(false);

125 cin.tie(nullptr);

126 int t = 1;

127 // cin >> t;

128 while (t --) {

129 // B AT R crr @EEEWMAD) . MNFERRIBERN CRT()

130 // NI

131 // n

132 // ml rl

133 // m2 r2

134 // ..

135 // HEi:

136 // EVEARR;, EXEEE -1

137 // cout << CRT() << "\n";

138 cout << CRT_E() << "\n";

139 }

140 return 0;

141 1}

GCD

— MR GCDRTZAN RIS Zlog B, PIEI MR THE— 1 @ #F1{A 22024ICPCKunming.

XH{TEa >=b, Hgcd(a, b) = ged(a - b, b);
GCD AJ5i

SKkged(a®, c?).

// https://ac.nowcoder.com/acm/contest/108304/J
#include<bits/stdc++.h>

using namespace std;

#define int long long

#define fr first

#define sc second

constexpr int mod = 998244353;

signed main () {

OW 0O J o U b W DN =

cin.tie(nullptr)->ios base::sync with stdio(false);


af://n365
https://codeforces.com/gym/105386/problem/E
af://n368

10 int t = 1;

11 cin >> t;

12 while(t --) {

13 int a, b, ¢, d;

14 cin >> a >> b >> ¢ >> d;

15 auto power = [&] (int x, int n) -> int {
16 int ans = 1;

17 X %= mod;

18 while (n) {

19 if(n & 1) ans = ans * x $ mod;
20 X = X * x % mod;

21 n >>= 1;

22 }

23 return ans;

24 b

25 int ans = 1;

26 while (1) {

27 if(b > d) swap(a, c), swap(b, d);
28 int temp = gcd(a, c);

29 ans = ans * power (temp, b) % mod;
30 a = a / temp;

31 // c = temp;

32 d -= b;

33 if(gcd(a, c) == 1) break;

34 }

35 cout << ans << "\n";

36 }

37 return 0;

38 '}

Stein GCDHE.ik

Stein&E AR — MR N EFER IR R ALV ETE, BHESNR VRS RIEE BN NS
2,

RN E R TR BRIZRIE, ZEERA T AR TLEHN

GCD(0, b) =b: NR—PMEZE0, H—PMEEERKALIEL,

GCD(a, 0)=a: [k, @R—1E020, 55— M2 RE AN AL,

R afbER 2 EEL, IB4GCD(a, b) = 2 * GCD(a/2, b/2),
a2 i o2 a%L, AB4GCD(a, b) = GCD(al2, b),

a2 #HEHbZEEL, H4GCD(a, b) = GCD(a, b/2),

W afoA 277, I+ Ha>=b, HLGCD(a, b) = GCD((a - b)/2, b),

R afo#l 2775, ¥ Ha<b, ABAGCD(a, b) = GCD((b - a)/2, a).
TN A IR SE R, B2 n] DU N0, IR BN TR S R AL TER

1 unsigned int steinGCD(unsigned int a, unsigned int b) {
2 if (a == 0) return b;

3 if (b == 0) return a;

4 // HE Mo HRERF 2R E

5 unsigned int shift = 0;

6 while (((a | b) & 1) == 0) {

7 a >>= 1;

8 b >>= 1;

9 shift++;

10
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

// fEapXIETEL
while ((a & 1) == 0) {
a >>= 1;

do {
// 1B IETE
while ((b & 1) == 0) {
b >>= 1;
}
// fRiEa <= b
if (a > b) {
swap(a, b);
}
// b - a2BE, FRAFEANTRI A S 5675
b= (b - a);
} while (b != 0);
// MEHRRAF2ERE

return a << shift;

Least Recently Used (LRU)& %

O J o O W N

11
12
13
14
15

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

#include <bits/stdc++.h>
using namespace std;
#define 11 long long
#define M 1010
// Least Recently Used (LRU) ZE7F3LI
class LRU {
public:
// EXAHERTIR
class DoubleNode {

public:
int key; // TEXMNE key
int val; // TERXNE value

DoubleNode* next; // [T migs
DoubleNode* last; // BT =i8%t

DoubleNode (int k, int v): key(k), val(v), last(nullptr),

{}

bi

// EXWAEER, ATHPRRIRE

class DoubleList {

private:
DoubleNode* head; // $&#RkEP (RAKRER)
DoubleNode* tail; // HEFREZ (FiLFEH)

public:
DoublelList () : head(nullptr), tail(nullptr) {}
// ERREISANNFTR (REANTR)
void addNode (DoubleNode* newNode) {

if (!newNode) return;
if ('head) {

head = tail = newNode;
} else {

tail->next = newNode;
newNode->last = tail;
tail = newNode;

next (nullptr)
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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

}

// BEETABMIEERER (RAsEER)

void moveNodeToTail (DoubleNode* node) {
if //
if //

(tail == node)
(head == node) {

head = node->next;

if (head) head->last =
} else {

return;

nullptr;
node->last->next = node->next;
if (node->next)
node->next->last =
}

// BT RiEEhEIEE

tail;
nullptr;

node->last =
node->next =
if (tail)
tail =

tail->next = node;
node;

}

// BRFRERITR (RAKREANTR) HiREZT

T

DoubleNode* removeHead() {
if ('head)
DoubleNode* ans =
if

return nullptr;
head;
(head == tail) {
head = tail =
} else {

head = head->next;

if (head) head->last =

nullptr;

nullptr;
}
return ans;
}
// WHBOERER: BTHER, BBFETR
void clear () {
DoubleNode* cur = head;
while (cur) {
DoubleNode*

delete cur;

next = cur->next;

cur = next;
}

head = tail = nullptr;

}

// REFERKERE], BFHENER
DoubleNode* getHead () {

return head;

bi
private:
unordered map<int, DoubleNode*> keyNodeMap;
DoublelList nodelist;
int cap;
public:
// KGR
LRU (int c¢): cap(c) {}
// HIHERER, BIRFREERIENRE
~LRU () {
// WA AR R

DoubleNode* cur = nodelList.getHead();

// TRIERIE]

node->last;

//
//
//

&5

s

TRBEERER, THB
T RALTLER

PR key MEZBYTIR
AP IR TR IR
EERE



90 while (cur) {

91 DoubleNode* next = cur->next;

92 delete cur;

93 cur = next;

94 }

95 keyNodeMap.clear () ;

96 }

97 /**

98 * @brief FREY key WNAE, HRZTSBEIEHRTRIAER
99 *

100 * @param key EFHRIHE

101 * @return int & key FENREBIXMNE, TURE] -1
102 */

103 int get (int key) {

104 if (keyNodeMap.count (key)) {

105 DoubleNode* ans = keyNodeMaplkey];

106 nodelist.moveNodeToTail (ans); // BE#&EIER
107 return ans->val;

108 }

109 return -1;

110 }

111 /**

112 * @brief MEFPIBAHIEF— key-value 3

113 *

114 * B key 7L, WEHMEEHETRBEIES;

115 * H key NMFE, MHENFTR, B&FEH, NBHREARERNT =,
116 *

117 * (@param key ZE1FPAYEE

118 * @param vall EFHFMNE

119 */

120 void put (int key, int vall) {

121 if (keyNodeMap.count (key)) {

122 // key TFE, BEMEHBZIEI

123 DoubleNode* node = keyNodeMap |[key];

124 node->val = vall;

125 nodelList.moveNodeToTail (node) ;

126 } else {

127 // WREEFEH, BEFREAKRERANTR

128 if (keyNodeMap.size () == cap) {

129 DoubleNode* removed = nodelList.removeHead() ;
130 if (removed) {

131 keyNodeMap.erase (removed->key) ;
132 delete removed; // BHAE

133 }

134 }

135 /) BANFTR

136 DoubleNode* newNode = new DoubleNode (key, vall);
137 keyNodeMap [key] = newNode;

138 nodeList.addNode (newNode) ;

139 }

140 }

141 '}

142 int main () {

143 ios::sync _with stdio(false);

144 cin.tie (0);

145 // WRAR: SIEBENIMILRUEE



146 LRU cache(3);

147 // FENERIE

148 cache.put (1, 100);

149 cache.put (2, 200);

150 cache.put (3, 300);

151 // AiA key 1, REBMAZKEER

152 cout << "get(l): " << cache.get(l) << "\n"; // Hit 100
153 // FRNFEIE, HEFEANSAARAKREAN key (LB key 2 #HAEKXK)
154 cache.put (4, 400);

155 // BIREAARE key 2

156 cout << "get (2): " << cache.get (2) << "\n"; // W -1, ¥RAEFEE
157 // HEEIREVEM key BIE

158 cout << "get(3): " << cache.get(3) << "\n"; // Hi 300
159 cout << "get (4): " << cache.get (4) << "\n"; // & 400
160 return 0;

161 }

e i [ )A
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#include<bits/stdc++.h>

using namespace std;

void add(int arr[],int num) {
arr[num/32] |= 1<<(num%32);

}

void remove (int arr[],int num) {
arr[num/32] &= ~(1<<(num%32));

}

void reverse (int arr[],int num) {
arr[num/32] ~= 1<<(num%32) ;

}

bool contains (int arr[],int num) {
return arr[num/32] & (1<<(num%32));

}

int main () {
int n;
cin>>n;
int setl[(n + 32 - 1) / 32]1; // REFETEEZEHAN

return O;

—

a8

#include <bits/stdc++.h>

using namespace std;

int add(int n, int m) {
int ans = n;
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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

int

}

int

}

int

int

int

while(m != 0) {
// FEAAEN

A

ans = n m;
// WEHAL, FRHUBEES
m= (n & m) << 1;

n = ans;

}

return ans;

neg (int n) {
// % n BUREMN 1 5% -n
return add(~n, 1);

minusl (int n, int m) {

return add(n, neg(m));

mul (int n, int m) {
int ans = 0;
while(m != 0) {
if((m & 1) == 1) {
ans = add(ans, n);
}
n <<= 1;
m >>= 1;
}

return ans;

divl (int n, int m) {

// BHREBRIE, REFSERS

int a = n < 0 ? neg(n) : n;

int b =m < 0 ? neg(m) : m;

int ans = 0;

// MEEAIFIRIER

for(int 1 = 30; 1 >= 0; 1 = minusl(i, 1)) {

// Fl 2 B i UEREATFET b
if((a >> i) >= b) {

// WE b E¥ i I

a = minusl(a, (b << 1));

/] RERNRALIE AL

ans |= (1 << 1i);

}
// WIR n 5 n SR, WHERKH

return (n < 0) ~ (m < 0) ? neg(ans) : ans;
SR
div2 (int a, int b) {

if (a == INT_MIN && b == INT MIN) return 1;
( != INT MIN && b ! INT MIN) return divl(a, b);

f(b == INT_MIN) return 0; // BR¥9 InT MIN, HEHERUERIENO
(b == neg (1)) return INT MAX; // Bilk INT MIN / -1 i&

/ EARER: BE 2 BE

a = add(a, b > 0 ? b : neg(b));

int ans = divl(a, b);

// IRIBEFREBVIE SURTE fRT%

int offset = b > 0 ? neg(l) : 1;
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return add(ans, offset);

BT RERRAE

#include <bits/stdc++
using namespace std;
/ /A — MR R R 2R

int jurgel (int n) {

return n>0 && ==

}

/ 1 HIF— PN E R E SRR
#define M 1162261467
int jurge2 (int n) {

.h>

return n>0 && M%n==0;

}
[/ RRFEF IR 2RE
int Fl(int n) {

if (n<=0) return 1;
n--y;
n |= n>>1;
n |= n>>2;
n |= n>>4;
n |= n>>8;
n |= n>>16;;
return n+l;

}

/ /B ZEEIRES

int F2(int n) {
n= ((n&0Oxaaaaaaaa)>>1) | ((n&0x55555555
n= ((n&Oxcccccecee)>>2) | ((n&0x33333333
n= ((n&0xfO0f0f0f0)>>4) | ((n&0Ox0f0f0f0f
n= ((n&0xff00££00)>>8) | ((n&0Ox00ff00ff
n = (n>>16) | (n<<1l6);
return n;

}

/ /REInBZ#HEIRE L1

int F3(int n) {
n = (n&0x55555555)+ ((n>>1) &0x55555555) ;
n = (n&0x33333333)+((n>>2)&0x33333333);
n = (n&0x0f0f0f0f)+ ((n>>4) &0x0f0f0f0f) ;
n = (n&0x00£f£f00£ff)+ ((n>>8) &0x00££00£f€f) ;
n = (n&0x0000£f£f£ff)+((n>>18) &0x0000ffff)

return n;
}
/I RxElyBI B AR
int F4(int x,1int y) {
while (y>x) {
y =y &(-y);
}return y;

)
)
)
)

’

<<1
<<2
<<4
<<8

)
)
)
)

’
’

’

’
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Brain Kernighan®.i%

FEAT
1 #include <bits/stdc++.h>
2 using namespace std;
3 #define M 500
4 int al[M];
5 int n;
6 // UFRN2REERTINEEL: R IMBIRBASFEURISF
7 int erol = 0;
8 int ero2 = 0;
9 wvoid solve(int al[], int size) {
10 erol = 0y
11 ero2 = 0;
12 // HEFAIEHFNENER
13 for (int i = 0; 1 < size; 1i++) {
14 erol "= ali];
15 }
16 // HEI=EREMRL
17 int rightone = erol & (-erol);
18 // RIBZARERNIREFDAE, HHEP—HR
19 for (int i = 0; 1 < size; 1i++) {
20 if ((al[i] & rightone) == 0) {
21 ero2 *= alil;
22 }
23 }
24 !/ BANEEREF
25 erol = erol ” ero2;
26 |}
27 // UT2REEATIEE2: REAPHIWREHRDTF cnt RHEKF
28 1int ans = 0;
29 int bits[32]; // RAFHITETHHENLIANE
30 wvoid solve2 (int size, int cnt, int al[]) {
31 ans = 0;
32 memset (bits, 0, sizeof(bits));
33 // FTE—UN 1B
34 for (int i = 0; 1 < size; 1i++) {
35 for (int j = 0; J < 32; j++) {
36 /) FNTF if(ali] & (1 << 3)) bits[jl++;
37 bits[j] += (ali] >> 3) & 1;
38 }
39 }
40 // WHE—IHESNERERFRL
41 for (int j = 0; J < 32; j++) {
42 if (bits[j] % cnt) {
43 ans |= (1 << J);
44 }
45 }

o~
o

}
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HERILA TR

IBRIMASTCARERA R — A1 R

#include<bits/stdc++.h>
using namespace std;
struct LinkNode({
int val;
LinkNode *next;
LinkNode (int wval) : val( val), next(nullptr) {}
bi
/ /REIFNEFERERNE IR

LinkNode *converge (LinkNode *&L1,LinkNode *&L2) {

O J o O W N

Nej

10 LinkNode *pl=Ll->next;

11 LinkNode *p2=L2->next;

12 int cnt=0;

13 if (Ll==nullptr || L2==nullptr) return nullptr;
14 while (pl!=nullptr) {

15 cnt++;

16 pl=pl->next;

17 }

18 while (p2!=nullptr) {

19 cnt--;

20 p2=p2->next;

21 }

22 pl=L1;

23 p2=L2;

24 if (cnt>=0) {

25 while (cnt--) pl=pl->next;
26 }

27 else(

28 cnt=abs (cnt) ;

29 while (cnt--) p2=p2->next;
30 }

31 while (pl!=p2 && pl!=nullptr && p2!=nullptr) {
32 pl=pl->next;

33 p2=p2->next;

34 }

35 return pl;

36 |}

TR A — IR RE R

1 // BT R — AR
2 void reverse (int k, LinkNode *&L) {
3 if (k<=1 || L==nullptr || L->next==nullptr) return;

4 LinkNode *pl=L->next;
5 int cnt=0;

6 while (pl!=nullptr) {

7 cnt++;

8 pl=pl->next;

9 }
10 if (cnt<k) return;
11 pl=L;
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12

LinkNode *pre;

13 LinkNode *p;

14 LinkNode *pp;

15 LinkNode *p0O=L;

16 LinkNode *last=p0->next;
17 for (int i=0;i<k;i++) pl=pl->next;
18 p=p0->next;

19 pp=p->next;

20 p->next=pl->next;

21 pre=p;

22 for (int 1i=1;1i<k;i++){

23 p=pp;

24 pp=p->next;

25 p->next=pre;

26 pre=p;
27 }
28 pO0->next=pl;
29 for (int Jj=cnt-k;j>=k;Jj-=k) {
30 pO=last;

31 pl=last;

32 for (int 1=0;i<k;i++) pl=pl->next;
33 p=p0->next;

34 last=p;

35 pp=p->next;

36 p->next=pl->next;

37 pre=p;

38 for (int 1i=1;1i<k;i++){
39 p=pp/

40 pp=p->next;

41 p->next=pre;

42 pre=p;

43 }

44 pO0->next=pl;

45 }

46 '}

SR REHLISEH RS

1/ /ERIERENiETRISER

2 class NodeR{

3 public:

4 int val;

5 NodeR *next;

6 NodeR *random;

7 NodeR (int x) {

8 val=x;

9 next=nullptr;
10 random=nullptr;
11 }
12}
13 NodeR * copy (NodeR *&L1) {
14 if(Ll==nullptr) return nullptr;
15 NodeR* cur=Ll->next;
16 //ERTRABANRTRZE
17 while (cur!=nullptr) {
18 NodeR* next=new NodeR (cur->val);
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35
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40
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}

next->next=cur->next;
cur->next=next;
cur=next->next;

}

/ /BT RRVFENAES

cur=L1->next;

while (cur!=nullptr) {
if (cur->random!=nullptr) {

cur->next->random=cur->random;

}
cur=cur->next->next;

}

/B ER

cur=L1l->next;

NodeR* L2=new NodeR (0) ;

NodeR* temp=L2;

while (cur!=nullptr) {
temp->next=cur->next;
cur->next=cur->next->next;
cur=cur->next;
temp=temp->next;

}

return L2;

AW G2 MISCEH (PRI

1/ /¥R E SRR (IRIBHEE)
2 bool judge HuiWen (LinkNode *L) {

3

O J o U b

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
277
28
29

if (L==nullptr || L->next==nullptr) return true;
/ /RIEHEFHH R R
LinkNode* f=L;
LinkNode* s=L;
while (f!=nullptr && f->next!=nullptr) {
f=f->next->next;
s=s—->next;
}
/ /BN
LinkNode* pre=s;
LinkNode* cur=s->next;
LinkNode* next=nullptr;
pre->next=nullptr;
while (cur!=nullptr) {
next=cur->next;
cur->next=pre;
pre=cur;
cur=next;
}
/ /#I#fFEIX
bool ans=true;
LinkNode* stal=L->next;
LinkNode* stal2=pre;
while(stal!=nullptr && sta2!=nullptr) {
if (stal->val!=sta2->val) {
ans=false;

break;
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30 }

31 stal=stal->next;
32 staZ2=stazZ2->next;
33 }

34 / /IR

35 cur=pre->next;

36 pre—->next=nullptr;
37 next=nullptr;

38 while (cur!=nullptr) {
39 next=cur->next;
40 cur->next=pre;
41 pre=cur;

42 cur=next;

43 }

44 return ans;

45 1}

BRI A AR

1 //IREIERNE— AT S
2 LinkNode* cycle (LinkNode *L) {
3 if (L == nullptr || L->next == nullptr) {

4 return nullptr;

5 }

6 LinkNode* f=L;

7 LinkNode* s=L;

8 while (f!=nullptr && f->next!=nullptr) {
9 s=s->next;
10 f=f->next->next;
11 if (s==f) {
12 f=L;
13 while (f!=s) {
14 f=f->next;
15 s=s->next;
16 }
17 return £f;
18 }
19 }return nullptr;
20 |}

ey

1/ /TR EHE, HEEREO (n*logn) , FINTRIERE (1) , HIFEREM
2 LinkNode* createNode (int data) {

3 return new LinkNode (data) ;

4}

5 // EHEREEAINT R

6 void appendNode (LinkNode*& head, int data) {
7 LinkNode* newNode = createNode (data);
8 LinkNode* temp = head;

9 while (temp->next) ({

10 temp = temp->next;

11 }

12 temp->next = newNode;

13 }

14 LinkNode* start;
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LinkNode* endl;
LinkNode* FindEnd(LinkNode* 1,int len) {
while (l->next!=nullptr && --len!=0) {
1=1->next;
}return 1;
}
void merge (LinkNode* 11, LinkNode* rl, LinkNode* 12, LinkNode* r2) {
LinkNode* pre;
if (ll1->val <= 12->val) {
start = 11;

pre = 11;

11 = 1l->next;
} else {

start = 12;

pre = 12;

12 = 12->next;
}
while (11 != nullptr && 12 != nullptr) {
if (1ll1->val <= 12->val) {
pre->next = 11;

pre = 11;
11 = 11l->next;
} else {

pre->next = 12;
pre = 12;
12 = 12->next;

}

if (11 != nullptr) {
pre->next = 11;
endl = rl;

} else {

pre->next = 12;
endl = r2;

}
void sort (LinkNode*& L) {

if (L == nullptr || L->next == nullptr) {
return;

}

int len=0;

LinkNode* temp=L;

while (temp!=nullptr) {
len++;
temp=temp->next;

}

LinkNode* 11;

LinkNode* rl;

LinkNode* 12;

LinkNode* r2;

LinkNode* lastTeamend;

LinkNode* next;

for(int i=1;i<len;i<<=1) {
11=L;
rl=FindEnd(11,1i);
12=rl->next;



71 r2=FindEnd (12,1i) ;
72 next = r2->next;
73 rl->next = nullptr;
74 r2->next = nullptr;
75 merge (11,rl1,12,r2);
76 L=start;
77 lastTeamend=endl;
78 while (next!=nullptr) {
79 ll=next;
80 rl=FindEnd(11,1i);
81 12 = rl->next;
82 if (12==nullptr) {
83 lastTeamend->next = 11;
84 break;
85 }
86 r2 = FindEnd (12, 1i);
87 next = r2->next;
88 rl->next = nullptr;
89 r2->next = nullptr;
90 merge (11,rl,12,r2);
91 lastTeamend->next=start;
92 lastTeamend=endl;
02 }
}
95 }
B BER
1 #include<bits/stdc++.h>
2 using namespace std;
3 #define M 500
4 struct ListNode{
5 int val;

ListNode * next;

(@)}

7Y

8 void Create(ListNode *&q) {

9 g=(ListNode *)malloc(sizeof (ListNode))
10 g->next=nullptr;
11 '}
12 struct cmp{

13 bool operator () (ListNode* a,ListNode* Db) {
14 return a->val > b->val;

15 }

16 };

17

18 ListNode *merge (vector<ListNode*>& vl) {

19 priority queue<ListNode*,vector<ListNode*>,cmp> pqgl;
20 for (ListNode* it : vl) if(it) pgl.push(it);
21 ListNode* ans;

22 Create (ans);

23 ListNode* temp;

24 ListNode* pre=ans;

25 while (!pgl.empty()) {

26 temp=pgl.top (),

27 pgl.pop () ;

28 pre->next=temp;
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29 pre=temp;

30 if (temp->next) pgl.push (temp->next) ;
31 }pre->next=nullptr;

32 return ans;

33 '}

34

35 int main () {

36 int n;

37 cin>>n;

38 int cnt;

39 ListNode* pre;

40 int templ;

41 vector<ListNode*> vl;

42 while (n--) {

43 cin>>cnt;

44 ListNode * 1l=(ListNode*)malloc (sizeof (ListNode))
45 l->next=nullptr;

46 pre=1;

47 for(int 1=0;i<cnt;i++) {
48 cin>>templ;

49 ListNode *temp=(ListNode*)malloc (sizeof (ListNode))
50 temp->val=templ;

5 temp->next=pre->next;
52 pre->next=temp;

53 pre=temp;

54 }vl.push back(l->next);
55 }

5 ListNode * final;

57 Create (final);

58 final=merge (vl);

5¢ pre=final->next;

60 while (pre) {

61 cout<<pre->val<<" ";

62 pre=pre->next;

63 }cout<<endl;

64 return 0;

65 '}

AN RES

AENNRAE A
1 #include <bits/stdc++.h>
2 using namespace std;
3 struct Query {
4 int 1, r, id, blk;
5 )
6 1int main () {
7 ios::sync _with stdio(false);
38 cin.tie(nullptr);
9 int n, qg;
10 cin >> n >> qg;
11 vector<int> original(n + 1), ans(q);
12 for (int 1 = 1; 1 <= n; 1i++){

13 cin >> originall[il];
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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
69

}

// BE

vector<int> temp = original;

sort (temp.begin()+1l, temp.end());

int m = 1;
for(int i = 2; 1 <= n; i ++){
if(temp[m] != temp[i]) {
temp[++ m] = temp[i];

}

auto find

[&] (int x) -> int {
int 1 =1, r =m;
int mid, ans;
while(l <= r) {
mid = (1 + r) >> 1;
if(temp[mid] <= x) {

ans = mid;

1 = mid + 1;
telse(

r = mid - 1;

}
return ans;
bi
// RBARER
int now _ans = 0;
vector<int> fre(n + 1, 0);

auto add = [&] (int x) {
int & £ = fre[find(x)];
if (f == 1) |
now_ans++;
} else if (f == 2) {

now_ans--;
}
f++;
i
auto remove = [&] (int x) {
int &f = fre[find(x)];
{

if (£ == 2)
now_ans--;
} else if (f == 3) {

now_ans++;

£f--;

bi

// Bafk

int blk = (int)sqgrt(n);

vector<Query> queries (q);

for (int 1 = 0; 1 < g; i++) {
cin >> queries[i].l >> queries[i].r;
queries[i].id = i;
queries[i] .blk = queries[i].l / blk;

}

sort (queries.begin (), queries.end(), [&] (const Query &A, const Query &B) {
if (A.blk == B.blk) return A.r < B.r;
return A.blk < B.blk;



70

});

71 int curlL = 1, curR = 0;

72 for (auto &g queries) {

73 while (curR < g.r) add(original[++curR]);

74 while (curR > g.r) remove (original[curR--1);
75 while (curl < g.l) remove (original[curl++]);
76 while (curl > g.l) add(original[--curl]);

77 ans[g.id] = now_ans;

78 }

79 for (int 1 = 0; 1 < g; i++) cout << ans[i] << "\n";
80 return 0;

81

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

3 int main () {

string sl, s2;

cin >> sl >> s2;

int n = int(sl.size());

int m = int(s2.size());
vector<int> nextl(m + 1, 0);
int il = 2;

int markl = 0;
while (11l <= m) {
1f(s2[11 - 1] == s2[markl]) {
nextl[il++] = ++ markl;
}else if (markl != 0) {
markl = nextl[markl];
telse(
nextl[11++] = 0;

}
int 31 = il = 0;
while(jl < n) {

if(sl[jl] == s2[il]){
J1 4+, 11 ++;
}else 1f (il != 0){
il = nextl[il];
telse(
J1 ++;
}
if (il == m) {
cout << jl1 - il + 1 << "\n";
il = nextl[il];
}
}
for(int 1 = 1; 1 <= m; 1 ++){

cout << nextl[i];
if(i !'= m) cout << "™ ";

/2B ERRISRAL, an
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37 }

38 return O;
39 }
manacher®. ik

DAFE— 1 s N FROL AT R S i Y R [ S

1 #include <bits/stdc++.h>
2 using namespace std;
3 #define int long long
4 #define fr first
5 #define sc second
6 string manacherss(string s) {
7 string ss = "#";
8 for(int i = 0; 1 < s.size(); i ++){
9 ss += s[i];
10 ss += "#';
11 }
12 return ss;
13 3
14 void solve () {
15 string s;
16 cin >> s;
17 string ss = manacherss(s);
18 int n = ss.size();
19 vector<int> rl(n, 0); // BXBIXBENEKENr(i] - 1;
20 int ans = 0;
21 for(int i = 0, r =0, ¢ =0, len; 1 < n; 1 ++){
22 len = r >1i ? min(rl[2 * ¢ - 1], r - 1) : 1;
23 while(i - len >= 0 && 1 + len < n && ss[i - len] == ss[i + len]){
24 len ++;
25 }
26 if(len + i > r){
27 r = len + 1i;
28 c = 1i;
29 }
30 rl[i] = len;
31 ans = max (ans, len);
32 }
33 cout << ans - 1 << "\n";
34 1}
35 signed main () {
36 ios::sync with stdio(false);
37 cin.tie(nullptr);
38
39 int t = 1;
40 // cin >> t;
41 while (t--) {
42 solve () ;
43 }
44 return 0;

45 '}
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1 #include <bits/stdc++.h>
2 using namespace std;
3 // https://www.luogu.com.cn/problem/P5410
4 #define int long long
5 #define fr first
6 #define sc second
7 wvoid Zl(vector<int> & z, string s, int n) {
8 z[0] = n;
9 for(int i =1, ¢ =1, r =1, len; 1 < n; 1 ++){
10 len = r > i ? min(z[i - ¢], ¥ - 1) : O;
11 while(i + len < n && s[len] == s[i + len]) {
12 len ++;
13 }
14 if (1 + len > r){
15 =1 + len;
16 = 1i;
17
18 z[1i] = len;
19 }
20 |}
21 wvoid El (vector<int> & e, vector<int> & z, string sl, string s2, int n) {
22 for(int i = 0, r = 0, ¢ =0, len; 1 < n; 1 ++){
23 len = r > i ? min(z[i - ¢], ¥ - 1) : O;
24 while(i + len < n && sl[i + len] == s2[len]) {
25 len ++;
26 }
27 if(i + len > r){
28 r =1 + len;
29 c = 1i;
30
31 el[i] = len;
32 }
33 1}
34 void solve () {
35 string sl, s2;
36 cin >> sl >> s2;
37 // KIGEFRBNRKAIR
38 int n = s2.size();
39 vector<int> Z(n, 0);
40 21(Z2, s2, n);
41 // RiZBUR—BAEENRKIIR
42 int m = sl.size();
43 vector<int> E(m + 1);
44 E1(E, 2, sl, s2, m);

45 |}
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40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

#include<bits/stdc++.h>

using namespace std;

/ | ERSEARR A

const int M = 150001;

const int M2 = 28;

int cnt=1;

int passl[M];

int endl [M];

int t1[M] [M2];

int opl;

string op2;

void build() {
cnt = 1;
memset (tl, 0, sizeof (tl));
memset (endl, 0, sizeof (endl));
memset (passl, 0, sizeof (passl));

}

void insert (const stringé& word) {

int cur=1l;

passlcur]++;

for (int 1=0;i<word.size () ;1i++) {
int path = word[i]-'a';
if (tl[cur] [path]==0) {

tl[cur] [path]=++cnt;

}
cur=tl[cur] [path];
passl[cur]++;

}endl [cur] ++;

int search(const stringé& word) {
int cur=1l;int path;
for (int 1=0;i<word.size () ;i++) {
path=word[i]-'a';
if(tl[cur] [path]==0) {
return 0;
}
cur=tl[cur] [path];
}return endl[cur];
}
void erase(const string& word) {
if (search (word)>0) {
int path;
int cur=1l;
for (int 1=0;i<word.size () ;1i++) {
path = word[i]-'a';
if (--passl[tl[cur] [path]]==0) {
tl[cur] [path]=0;
/) ZEEEWMDETSR, FLUBHARIRERNend
return ;
}cur=tl[cur] [path];
}

endl [cur] --;
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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

int prefixNumber (const stringé& pre) {

int cur=1l;

int path;

for (int i=0;i<pre.size();i++) {
path = pref[il-'a';
if (tl[cur] [path]==0) {

}
cur=
}return
}
int main() {
string 1
while (g
buil

int m

for

return 0

ACHZL

O J o O b W N

11
12
13
14
15
16
17
18

#include<bi

using names

return O;

tl[cur] [path];
passl[cur];

ine;
etline(cin,
aq;

= stoi(line);

(int

getline(cin,

i=0;

line))

i < m;

++1) |

line);

stringstream ss(line);

int op;

string word;

ss >> op >> word;

if (op == 1) {
insert (word) ;

(op

erase (word) ;

} else if

) Ao

} else if (op == 3) {
cout << (search(word) > 0 ? "YES"
} else if (op == 4) {
cout << prefixNumber (word) << endl;

’

ts/stdc++.h>
pace std;

// https://www.luogu.com.cn/problem/P3796

const int N
int cntl;
vector<int>
vector<vect
int n;
vector<int>
vector<int>
vector<int>
//
int cnt2;
vector<int>
vector<int>
vector<int>
string sl;

2eld;

faill (N);
or<int>> treel (N,

endl (N) ;
timesl (N) ;
v1(N);

VAT 2

head (N) ;
nextl (N) ;
to (N);

// RIS

vector<int>(26,0)) ;

// BFSPAFISEIR
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19 wvector<string> F1(){

20 vector<string> sl(n + 1);

21 string templ;

22 for(int i = 1, x; 1 <= n; i ++){
23 cin >> templ;

24 sl[i] = templ;

25 x = 0;

26 for(int 3 = 0, y; J < templ.size(); J ++){
27 y = templ[j] - 'a';

28 if(treel[x][y] == 0){

29 treel[x] [y] = ++cntl;
30 }

31 x = treel([x][vy];

32 }

33 endl[i] = x;

34 }

35 return sl;

36 |}

37 // FHEB
38 void F2 () {

39 // BFsiBM

40 int 1, r;

41 1l =1r=20;

42 for(int 1 = 0; 1 < 26; 1 ++){

43 if (treel[0][i] !'= 0){

44 vli[r++] = treel[O0][1];

45 }

46 }

47 int u;

48 while (1l < r){

49 u = v1l[1l ++];

50 for(int 1 = 0; 1 < 26; 1 ++){
51 if(treelf[ul [i] == 0){

52 treel[u] [1] = treel[faill[u]][i];
53 lelse(

54 faill[treel[u] [1i]] = treel[faill[ul]lil];
55 vl[r ++] = treellu][i];
56 }

57 }

58 }

59 }

60 // RFEEE
61 wvoid addl (int u, 1int wv){

62 nextl [++cnt2] = head[u];
63 head[u] = cnt2;

64 to[cnt2] = v;

65 '}

66 // FITRE
67 wvoid F3(int x){

68 for(int e = head[x]; e > 0; e = nextl[e]){
69 F3(tolel);

70 timesl[x] += timesl[to[e]];

71 }

720}

73 wvoid build () {
74 for(int 1 = 0; i < N; 1 ++){



75 for(int § = 0; J < 26; J ++){

76 treel[i][j] = O;

77 }

78 }

79 cnt2 = cntl = 0;

80 fill (head.begin(), head.end(), 0);

81 fill(timesl.begin(), timesl.end(), 0);

82 fill(faill.begin(), faill.end(), 0);

83 |}

84 wvoid solve () {

85 build() ;

86 vector<string> ss = F1l();

87 F2();

88 cin >> sl;

89 for(int i = 0, u = 0; 1 < sl.size(); i ++){

90 u = treelfu][sl[i] - 'a']l;

91 timesl[u] ++;

92 }

93 for(int 1 = 1; 1 <= cntl; 1 ++){

94 addl (faillf[i], 1i);

95 }

96 F3(0);

97 int maxl = -1;

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

99 if(timesl[endl[i]] > maxl) {
100 maxl = timesl[endl[i]];
101 }

102 }
103 cout << maxl << "\n";
104 for(int 1 = 1; 1 <= n; 1 ++){
105 if(timesl[endl[i]] == maxl) {
106 cout << ss[i] << "\n";
107 }
108 }
109 |}
110 int main () {
111 ios::sync _with stdio(false);
112 cin.tie(nullptr);
113 cin >> n;
114 while (n) {
115 solve () ;
116 cin >> n;
117 }
118 return 0;
119 }
FHHHRIGT
1 #include <bits/stdc++.h>
2 using namespace std;
3 // https://www.luogu.com.cn/problem/P3370
4 // MARBHFIER
5 #define int long long
6 #define fr first
7 #define sc second
8 int base = 39127;
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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

int v (char c) {

int ans;
1if('0" <= c && '9' >= c){
ans = c¢c - '0'" + 1;

telse if('a' <= ¢c && 'z' >= c){

ans = ¢ - 'a' + 11;
telse(
ans = ¢ - 'A' + 37;

}

return ans;
}
// NNIREE
int F(string s) {

int ans = v(s[0]);
for(int 1 = 1; 1 < s.size(); 1 ++){
ans = ans * base + v(s[i]):;

}

return ans;
}
void solve () {
int n;
cin >> n;
vector<int> vl (n);
string s;
for(int 1 = 0; 1 < n; 1 ++){
cin >> s;
vli[i] = F(s);
}
sort (vl.begin(), vl.end());

int ans = 1;
for(int 1 = 1; 1 < n; 1 ++){
if(vli[i] !'= v1[i - 11){
ans ++;

}

cout << ans << "\n";
}
// https://www.luogu.com.cn/record/204776127
// BR—EXERNBhash{B, FHEIZH

int H(vector<int> & hash, vector<int> & power, int 1,

if (1 > 0)¢{
1 = hash[l - 1] * power[r - 1 + 1];
}
r = hashlr];
return r - 1;
}
void solve2 () {
string sl, s2;
cin >> sl >> s2;
int n = sl.size(), m = s2.size();
vector<int> hashl (n), hash2(m), power (max(n,
power[0] = 1;
for(int 1 = 1; 1 < power.size(); 1 ++){
power[i] = power[i - 1] * base;
}
hashl[0] = s1[0] - 'A"' + 1;

m));



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

66 hashl[i] = hashl[i - 1] * base + sl[i] - 'A' + 1;
67 }

68 hash2[0] = s2[0] - 'A'" + 1;

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

70 hash2[i] = hash2[i - 1] * base + s2[i] - 'A' + 1;
71 }

72 int ans = 0;

73 int 11, 12, rl;

74 int 1, r, len, mid;

75 int k;

76 for(int 1 = 0; 1 <= n - m; 1 ++){
77 11 =i, rl1 =1 +m - 1;

78 k = 0;

79 12 = 0;

80 while (11 <= rl && k <= 3){

81 1 =11, r = rl;

82 len = 0;

83 while(l <= r){

84 mid = (1 + r) >> 1;
85 if (H(hashl, power, 11, mid) == H(hash2, power, 12, 12 + mid -

11)){

86 len = mid - 11 + 1;
87 1 = mid + 1;

88 telse(

89 r = mid - 1;

90 }

91 }

92 if (11 + len <= rl){

93 k ++;

94 11 += len + 1;

95 12 += len + 1;

96 telsef

97 break;

98 }

99 }
100 if(k <= 3){
101 ans ++;
102 }
103 }
104 cout << ans << "\n";
105 }

Seallia
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1 using ull = unsigned long long;
2 mtl9937 64 rng(chrono::steady clock::now().time since epoch () .count());
3 constexpr int N = le6 + 1;
4 vector<int> spf(N); // m/IEEF
5 vector<ull> prime hash(N);
6 auto init () = [&] () {
7 iota(spf.begin(), spf.end(), 0);
8 for(int 1 = 2; i < N; 1 ++){
9 if (spfli] == i) {
10 prime hash[i] = rng();
11 for(int j = 1 << 1; j < N; J += 1){
12 £(spf[] == 3){
13 spfl[j] = 1i;
14 }
15 }
16 }
17 }
18 |}
19 // RESNREFRE— B hashiE
20 auto get hash = [&] (int x) -> ull {
21 ull ans = 0;
22 while(x > 1){
23 int p = spflx];
24 int cnt = 0;
25 while(x % p == 0){
26 X /= p;
27 cnt = 1;
28 }
29 if(cnt & 1) {
30 ans "= prime hash([p];
31 }
32 }
33 return ans;
34}
35 int t = 1;
36 cin >> t;
37 while(t --){
38 int n;
39 cin >> n;
40 vector<int> vl(n + 1);
41 vector<ull> pref(n + 1);
42 pref[0] = 0;
43 for(int 1 = 1; 1 <= n; 1 ++){
44 cin >> v1[i];
45 pref[i] = pref[i - 1] »~ get hash(vl[i]);
46 }
47 unordered map<ull,int> pos;
48 pos([0] = 0;
49 int ans = 0, 1 = -1, r = -1;
50 ull x;
51 for(int 1 = 1; 1 <= n; 1 ++){
52 x = pref[i];
53 if (pos.count (x)) {
54 if (i - pos[x] > ans){
55 ans = 1 - pos|[x];

56 1l = pos[x] + 1, r = 1;



57 }

58 }elsef

59 pos [x]
60 }

61 }

62 cout << 1 << " " << r << "\n";
63 1}

Il
-
~

RBUREL
JERECHI

Miller RabinfJif il & 44 70 (log n)®.

1 #include<bits/stdc++.h>
2 using namespace std;
3 /) BBABAE
4 int p(int n){
5 if (n <= 3) {
6 return n > 1;
7 }
8 if (n $ 6 !'=1&& n % 6 !'=5) {
9 return false;
10 }
11 int sgrtl = (int) sqgrt(n);
12 for (int i = 5; i <= sqgrtl; i += 6) {
13 if (n $ 1 == [l n % (1 + 2) == 0) {
14 return false;
15 }
16 }
17 return true;
18 |}
19 // Miller Rabin Prime¥#IFI3%
20 using 11 = long long;
21 // REHIBHEA
22 //typedef  intl28 11;

N
w

vector<ll> primes = {2, 3, 5, 7, 11, 13, 17, 19, 23, 29,

24 11 power (1l base, 11 exp, 11 mod) {
25 11 result = 1;

26 base %= mod;

27 while (exp > 0) {

28 if (exp & 1) result = (result * base) % mod;
29 base = (base * base) % mod;
30 exp >>= 1;

31 }

32 return result;

33 1}

34 bool witness(ll a, 11 n) {

35 l11lu=n-1;

36 int t = 0;

37 while ((u & 1) == 0) {

38 t++;

39 u >>= 1;

40 }

37};
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41 11 x = power(a, u, nj);

42 if (x == |l x == n - 1) return false;
43 for (int 1 = 0; 1 < t - 1; 1i++) {
44 X = (x * x) % n;
45 if (x == n - 1) return false;
46 }
47 return true;
48 |}
49 bool millerRabin (1l n) {
50 if (n < 2) return false;
51 if (n % 2 == 0) return n == 2;
52 for (11 p : primes) {
53 if (p >= n) break;
54 if (witness(p, n)) return false;
55 }
56 return true;
57 '}
R BRI
1 // BiERTE
2 wvoid F1l(int x){
3 vector<int> vl;
4 for(int 1 = 2; 1 * 1 <= x; 1 ++){
5 if(x $ 1 !'= 0){
6 v1.push back(i);
7 while(x % 1 == 0) x /= 1i;
8 }
9 }
10 if(x > 1) vl.push back(x);
11 1}
12 /) RBENFFnRHENTE,
13 // BREm-R ST
14 void solve () {
15 int n;
16 cin >> n;
17 vector<int> v(n + 1, 0);
18 v[il] = 1;
19 int cnt = 0;
20 for (int 1 = 2; 1 <= sqgrt(n); i++){
21 if (v[i] == 0){
22 for (int 3 = 1 + i; j <= n; j += 1)
23 }
24 }
25 for (int i = 1; 1 <= n; 1i++) {
26 if (!'v[i]) cnt++;
27 }
28 cout << cnt << endl;
29 |}
30 // REBTEEVE, REKmEsECH
31 int ehrlich2 (int n) {
32 if (n <= 1) {
33 return 0;
34 }
35 vector<bool> wvisit(n + 1, false);
36 int ent = (n + 1) / 2; // {HiTREESE (FEH


af://n430

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

for (int 1 = 3; 1 * 1 <= n; 1 += 2) {
if (!visit[i]) |
for (int 3 = 1 * i; J <=n; j += 2 * i) {
if (!visit([3]) |
visit[j] = true;
cnt--;

}

return cnt;
}
// EREMHETRESMFNR/NERF
le6 + 1;
vector<int> spf (N);
(&1 ()4
iota (spf.begin(), spf.
i < Ny
) {
[

1

constexpr int N =

auto init () =
end (),
for (int 1 = 2; i ++){
if (spfli]

prime hash

== 1
= rng()
1;
3){

i

for(int J =
f(spfl
spf

]

i

] ==
Rl

]
(31 =

}

// BRELTRRETBIE ZEO (n)

int euler(int n) {
vector<bool> wvisit(n + 1,
vector<int> prime(n / 2 + 1);

0;

i=2; 1

int cnt =
(int
if (!'visitf[i]) {

prime[cnt++] =

for <= n; i++)
i;
}

for (int j = 0;

if

j < cnt;
(1 * prime[]j] > n)
break;

}
visit[i * prime[j]] =
if (1 %

prime[7j]

’

J < N; J

{

]

)

‘spf’ (smallest prime

+= i)

false) ;

++) |
{

true;

{

// RIS G RAWRNHIFERIBH—R

break;

}

return cnt;

}

PickE B

S =

i+b/2-1

factor)
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1 /) BERBANESFRIE, REMNERHARHEFHFTLUTRIE

2 v[i] = original[i] - originalli - 1];

3 void add(int 1, int r, int x, vector<int> & v) {

4 v[il] += x;

5 vir + 1] -= x;

6}

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

8 v([ii] += v[i1 - 1];

9 }

i

1/ MREFESFRIE, REMLEREHA, SEHITUTRIE

2 vI[i][J] = alill3] - ali - 1][3] - alillj - 11 + ali - 1103 - 11;
3 void add(int x1, int yl, int x2, int y2, int val, vector<vector<int>> wv) {
4 vixl][yl] += val;

5 vix2 + 1][yl] -= val;

6 vixl][y2 + 1] -= val;

7 vix2 + 1]1[y2 + 1] += val;

8 1

7 HIELE )8

mKALFF5 (LCS)

T+ ER 1

#include<bits/stdc++.h>
using namespace std;
/ 23R
int n, m;
string sl, s2;
vector<vector<int>> dp (1001, vector<int> (1001, -1));
int Fl(int i, int 3j){

~ o 0o w N
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8 if(1 == [l 3 == n){

9 return 0;
10 telse(
11 if(dpli][j] !'= -1) return dplill[j];
12 int ans = 0;
13 if(sl[i] == s2[j]1){
14 ans = max({Fl(i + 1, 7 + 1) + 1, F1(i + 1, J), F1(i , 3 + 1)1});
15 telse{
16 ans = max(F1(i + 1, 3), F1(i, 3 + 1));
17 }
18 dpli] [j] = ans;
19 return ans;
20 }
21}

22 /) 1BYERR
23 wvoid F2(){

24 string sl, s2;

25 cin >> sl >> s2;

26 int n = sl.size(), m = s2.size();

27 vector<vector<int>> dp(n + 1, vector<int>(m + 1, 0));
28 for(int 1 = 1; 1 <= n; 1 ++){

29 for(int 3 = 1; j <=m; J ++){

30 if(sl[i - 1] == s2[ 3 - 11){

31 dplil[3] = dpli - 11[3 - 1] + 1;
32 telse(

33 dp[i][Jj] = max(dp[i - 11[3], dplill J - 11);
34 }

35 }

36 }

37 // KEBEF

38 string s;

39 for(int 1 = n, J = m; 1 && J;){

40 if(sl[i - 1] == s2[7 - 11){

41 s += sl[i - 17;

42 i --;

43 J o-=7

44 telse(

45 if(dpli - 11[9] > dp[i][j - 1]) i --;
46 else j —--;

47 }

48 }

49 if(s.size() == 0){

50 cout << -1 << "\n";

51 return 0;

52 }

53 for(int 1 = 0, j = s.size() - 1; 1 < j; 1 ++, 3 --) swap(sl[i], s[jl);
54 cout << s << "\n";

55 return 0;

56 '}

57

Z3 L ER o

MR & e AR E,  m] DARE— DRI U 25— M B, XN HR KA T4
ARG R TP A A (B0 R AR R KR 17 4)
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M

1 #include<bits/stdc++.h>

2 using namespace std;

3 int Fl(int x, vector<int> & wv) {
4 int 1 = 0;

5 int r = v.size() - 1;
6 int ans = -1;
7 int mid;
8 while(l <= r){
9 mid = (1 + r) >> 1;
10 if(x < v[mid]) 1 = mid + 1;
11 else(
12 r = mid - 1;
13 ans = mid;
14 }
15 }
16 return ans;
17 1}
18 int main () {
19 ios::sync_with stdio(false);
20 cin.tie(nullptr);
21 int n;
22 cin >> n;
23 vector<int> v2(n + 1), temp(n + 1);
24 for(int 1 = 1, x; 1 <= n; 1 ++){
25 cin >> x;
26 temp[x] = 1i;
27 }
28 for(int 1 = 1; 1 <=n ; 1 ++){
29 cin >> v2[i];
30 v2[1i] = temp[v2[i]];
31 }
32 vector<int> ans;
33 for(int i = n, x; i; 1 --){
34 x = Fl1(v2[i], ans);
35 if(x == -1){
36 ans.push back(v2[i]);
37 telsef
38 ans[x] = v2[i];
39 }
40 }
41 cout << ans.size () << "\n";
42 return 0;
43 |}
T MR

1 #include<bits/stdc++.h>
2 using namespace std;
3 int Fl(int x, vector<int> & v) {

4 int ans = -1;

5 int 1 = 0;

6 int r = v.size() - 1;
7 int mid;

8 while (1l <= r){
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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

return ans;

}

int main () {
ios::sync _with stdio(false);
cin.tie(nullptr);
cout.tie(nullptr);
int n;
cin >> n;
vector<int> vl (n);
for (auto& x : vl) cin >> x;
vector<int> v2;
vector<int> dp(n);

for(int 1 = n - 1, ans; 1 >= 0; 1 --){
ans = Fl(v1l[i], Vv2);
if (ans == -1) {

v2.push back (vl1[i]);

dp[i] = v2.size();
}else({

v2[ans] = v1[i];

dpli] = ans + 1;

}
int m = v2.size();
vector<int> ans(m, 1e9);

for (auto x : dp) cout << x << " ";cout <<
for(int 1 = 0, x; 1 < n; 1 ++){
x = dp[i];
if(x == m) ans[0] = v1[i];
else(
if(ans[m - x - 1] < v1[1]){
ans[m - x] = v1[i];

}
for(int 1 = 0; i < m; 1 ++){
cout << ans[i];
if(i !'= m) cout << " ";
}
cout << "\n";
return 0;

}

ZMAIAR TR 7

3

#include<bits/stdc++.h>
using namespace std;
int main () {

ios::sync with stdio(false);

n\nn;
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5 cin.tie(nullptr);
6 int n;
7 int k;
8 cin >> n >> k;
9 vector<int> vl (n, 0);
10 for (auto & x vl) cin >> x;
11 vector<int> minl (n) ;
12 vector<int> minend(n) ;
13 minl[n - 1] = vl[n - 1];
14 minend[n - 1] = n - 1;
15 for(int 1 = n - 2; i >= 0; 1 --){
16 if (minl[i + 1] <= 0){
17 minl({i] = v1[i] + minl([i + 17;
18 minend[i] = minend[i + 1];
19 telse(
20 minl{i] = v1[i];
21 minend[i] = 1i;
22 }
23 }
24 int ans = 0;
25 for(int i = 0, suml = 0, r = 0; 1 < n; i ++){
26 while(r < n && suml + minl[r] <= k) {
27 suml += minl[r];
28 r = minend[r] + 1;
29 }
30 if(r > 1i){
31 ans = max(ans, r - 1);
32 suml -= v1[i];
33 telse r = 1 + 1;
34 }
35 cout << ans << "\n";
36 return 0;
37 '}
DP
HAiDP
1 // #fiidp https://www.luogu.com.cn/problem/P2602
2 #include<bits/stdc++.h>
3 using namespace std;
4 #define int long long
5 int F(int n, int d){
6 int ans = 0;
7 for (int cur, temp = n, 1, r = 1; temp; r *=
8 cur = temp % 10;
9 1 = temp / 10;
10 if(d == 0) 1 --;
11 ans += 1 * r;
12 if(d < cur) {
13 ans += r;
14 }else 1if(d == cur) {
15 ans +=n % r + 1;
16 }

Y
~J

10,

temp /= 10) {
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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

return ans;
}
signed main () {
int 1, r;
cin >> 1 >> r;
for(int i = 0; i < 10; i ++){
cout << F(r, i) - F(1 - 1, 1);
if(i !'= 9) cout << " ";
}
return 0;
}
// https://www.luogu.com.cn/problem/P3413
constexpr int mod = 1e9 + 7;
bool is(string s){

for(int 1 = 1, J; i < s.size(); i ++){
3 =1 - 2;
if((3 >= 0 && s[j] == s[i]) || s[i]

}

return true;

}

// Fito-nHFREREREIXHHE f1RTETIELH 2R REEUERE
int F(int il, string s, int 1, int 11, bool f1,

if(il == s.size()) return 1;
int ans = 0;
if(Mfl) {
ans = (ans + F(il + 1, s, -1, -1,
if(1£2) {
for(int 1 = 1; i < s[il] - '0';
if(i !'= 1 && 1 !'= 11){
ans = (ans + F (il + 1,
}
}
if(s[il] - '0'" != 1 && s[il] -
s, s[il] - '0', 1, true, false)) % mod;
telse(
int sum = 9;
if(++il != s.size()) sum *= 9;
while (++1i1 < s.size()) {
sum = (sum * 8) % mod;
}
ans = (ans + sum) % mod;
}
telse(
if(1£2) {
for(int 1 = 0; 1 < s[i1l1l] - '0';
if(i !'= 1 && 1 !'= 11){
ans = (ans + F (il + 1,
}
}
if(s[il] - '0'" != 1 && s[il] -
s, s[il] - '0', 1, true, false)) % mod;
telse(
int sum;
if (11 == -1){
sum = 9;
while (++ il < s.size()) {

return false;

bool £2){

(ans + F (il + 1,

(ans + F (il + 1,



72
73
74
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sum = (sum * 8) % mod;
}
telse(
sum = 8;
while (++ 11 < s.size()) {

sum = (sum * 8) mod;

[

ans = (ans + sum) % mod;

}

return ans;

}

// FIto-nPRFAEY f1IRTEREEIH 2RTEDAUESE

int F2(int il, string s, bool f1, bool £2){

if (il == s.size()) return 1;
int ans = 0;
if(1£1) {
ans = (ans + F2(il + 1, s, false, true)) % mod;
if(!'f2){
for(int i = 1; i < s[il1l] - '0'; i ++){
ans = (ans + F2(il + 1, s, true, true))
}
ans = (ans + F2(il + 1, s, true, false)) %
telse(

int sum = 9; // TEERE
while (++ 11 < s.size()){

sum = (sum * 10) mod;
}
ans = (ans + sum) % mod;
}
telse(
if(1£2) {
for(int 1 = 0; 1 < s[il] - '0'; 1 ++){
ans = (ans + F2(il + 1, s, true, true))
}
ans = (ans + F2(il + 1, s, true, false)) %
telse(
int sum = 10; // BERZT
while (++ il < s.size()) {
sum = (sum * 10) % mod;
}
ans = (ans + sum) % mod;

}

return ans;
}
signed main () {

ios::sync with stdio(false);

cin.tie(nullptr);

string sl, s2;

cin >> sl >> s2;

int nl = F(0, s1, -1, -1, false, false);
F(0, s2, -1, -1, false, false);
int ansl = (n2 - nl + is(sl) + mod) % mod;
int n3 = F2(0, sl1, false, false);

int n2



128 int n4d = F2(0, s2, false ,false);

129 int ans2 = (n4 - n3 + 1 + mod) % mod;

130 cout << (ans2 - ansl + mod) % mod << "\n";
131 return 0;

132}
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11
12
13
14
15
16
17
18
19
20
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22
23
24
25
26
27
28
29
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

#include <bits/stdc++.h>
using namespace std;
// https://pintia.cn/problem-sets/1859417373569925120/exam/problems/type/7?
problemSetProblemId=1859417373590896646
#define int long long
#define fr first
#define sc second
struct my{
int w, b;
priority queue<int, vector<int>, greater<>> qw, gb;
bi
signed main () {
cin.tie(0) -> ios::sync with stdio(0);
int t = 1;
// cin >> t;
while (t--){
int n;
cin >> n;

vector<int> color(n + 1), val(n + 1), root(n + 1, 0);

vector adj(n + 1, vector<int>());
for(int 1 = 1; 1 <= n; 1 ++){
int m;

cin >> color[i] >> val[i] >> m;
for(int J = 0; j < m; J ++){
int vy

cin >> v;
adj[i] .push _back(v);

root[v] --;

}
int ans = 0;
// fEEIR AR BT =
auto F = [&] (auto && f, int u) -> my {
int wl = 0, bl = 0;
priority queue<int, vector<int>, greater<>> qwl, gbl;
for (auto v : adj[ul) {
my temp = f£(f, v);
wl += temp.w;
bl += temp.b;
while (!temp.gw.empty()) {
gwl.push (temp.qw.top()) ;
temp.gw.pop () ;
}
while (!temp.gb.empty()) {
gbl.push (temp.gb.top()) ;
temp.gb.pop () ;
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48 // cout << u << " " <K< wl << " " << bl << "\n";

49 // priority queue<int, vector<int>, greater<>> gll = gqwl, g22 =
gbl;

50 // cout << "w: ";

51 // while (!qll.empty()) {

52 // cout << gll.top() << " ";
53 // gll.pop();

54 // }Ycout << "\n";

55 // cout << "b: ";

56 // while (!g22.empty()) {

57 // cout << g22.top() << "™ ";
58 // q22.pop();

59 // }Ycout << "\n";

60 my temp;

61 priority queue<int, vector<int>, greater<>> gl, q2;
62 temp.w = temp.b = 0;

63 if (color[u] == 0){

64 temp.w ++;

65 gl.push(vallul);

66 }else(

67 temp.b ++;

68 g2.push(valflul);

69 }

70 if(wl !'= Dbl){

71 if (abs(wl - bl) == 1){

72 if(wl > bl){

73 gl.push(gwl.top());
74 lelsef

75 g2 .push (gbl.top())
76 }

77 lelse(

78 while (abs(wl - bl) >= 2){
79 if(wl > bl){

80 ans += gwl.top ()
81 qwl.pop () ;

82 wl --, bl ++;

83 }else(

84 ans += gbl.top();
85 gbl.pop () ;

86 wl ——, bl ++;
87 }

88 }

89 }

90 }

91 temp.gw = gl, temp.gb = g2;

92 temp.w += wl, temp.b += bl;

93 return temp;

94 i

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

96 if (root[1] == 0){

97 F(F, 1);

98 break;

99 }
100 }
101 cout << ans << "\n";

102 }



103
104

return O;

}
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// https://ac.nowcoder.com/acm/contest/108298/1I
#include<bits/stdc++.h>
using namespace std;
#define int long long
#define fr first
#define sc second
signed main () {
cin.tie(nullptr)->ios base::sync with stdio(false);
int t = 1;
cin >> t;
while(t --){
int n;
cin >> n;
vector<int> vl(n + 1), pre(n + 1);
pre[0] = 0;
for(int 1 = 1; 1 <= n; 1 ++) cin >> v1[i], prel[i] = pre[i - 1] + v1[i];
vector dp(n + 1, vector(n + 1, vector<pair<int,int>>()));
for(int i = 1; i <= n; 1 ++) dpli][i].push back ({011, 011});
auto get = [&] (int x, vector<pair<int,int>> & v) -> int {
int 1 = 0, r = v.size() - 1;
int mid, ans = -1;
while(l <= r) {
mid =1 + r >> 1;
if(v[mid].sc <= x) {
ans = v[mid].fr;
1 = mid + 1;
} else r = mid - 1;
}
return ans;
bi
for(int len = 2, dif, val 1, val r, cost, cost 1, cost r; len <= n; len
++) |
for(int 1 =1, r =1 + len - 1; r <=n; 1 ++, r ++) {
/] RAE
for(int k = 1; k < r; k ++) {
val 1 = prelk] - pre[l - 1], val r = pre[r] - prel[k];
dif = abs(val 1 - val r);
int cost = min(val 1, val r) * ceil(log2(val 1 + val r));
// TRIFIEER
cost 1 = get(dif, dp[l][k]), cost r = get(dif, dplk + 1]
(1)
if(len == n) {
if(cost 1 == -1 || cost r == -1) cout << "-1 ";
else cout << cost 1 + cost + cost r << " ";
continue;
}
if(cost 1 == -1 || cost r == -1) continue;
dp[l] [r] .push back({cost 1 + cost + cost r, dif});


af://n462

47 }

48 // RIERES

49 sort (dp[l][r].begin(), dpl[l]l[r].end(), [&] (const pair<int,int>
& a, const pair<int,int> & b){

50 if(a.sc == b.sc) return a.fr < b.fr;

51 return a.sc < b.sc;

52 1)

53 for(int 1 = 1; 1 < dpll]l[r].size(); 1 ++) dpl[l]l[r][i].fr =
min(dp[l] [r][i].fr, dpl[l]l[r][i - 1].fr);

54 }

55 }

56 cout << "\n";

57 }

58 return 0;

59 }

HImL&DP
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// https://www.luogu.com.cn/problem/P1879
#include<bits/stdc++.h>

using namespace std;

#define int long long

#define fr first

#define sc second

~ o O b w DN

constexpr int N = 1 << 14;
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47
48

50
51
52
53
54
55
56
57
58
59
60
61
62

le8;
vector<vector<int>> (13,
vector<int>(14));

constexpr int mod =
vector dp (N,
vector dp2 (N,
vector<int> pre(N);
signed main () {
ios::sync_with stdio(false);
cin.tie(nullptr);
int t = 1;
// cin >> t;
while(t --) |
int n,
cin >> n >>

m;

m;

+ 1,
1; i
for (int j = 1;
>> vl|

vector vl (n

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

jl;

J m;
cin il
}
map<int, int> ml;
[1(int sta,
(1 << in);

auto setl =
return sta |

bi

auto set0 = [] (int sta,

return sta & (~(1 << in));

bi

auto get = int 1)

& 1;

[](int x,
return (x >> 1)
}i

// BBYIhR

auto dfs = int

++;

[&] (auto &&
if(31 > m) 31 =1,
if (il > n) {

return 1;

£,
il

}

if(dplstal [11]1[]1]
f(£f,
(3 ||

get (sta, Jjl)

if(l && r && v1[1i1]1([31])

-1)

int ans = il, setO
bool 1 =

bool r =

dplstal [11]1[j1] =
return ans;

ansjy;

i
int ans = dfs (dfs,
// =EiBIEZERR

1 <<

1, 0, 1);
(m + 1);

fill (pre.begin (),

int nl =
pre.end(),
il --) |
for (int sta = 0; sta < nl;

dp2[stal[m + 1] =

for(int 11 = n; 11;

}

for(int j1 = m; j1;
0;
(3

get (sta,

31 --)
for (int sta =
bool 1 =

bool r =

int ans =

vector<int> (13,

int in)

int in)

(sta,
get (sta,
== 0;

ans =

sta < nl;

dp2[setO(sta,

=1)));

vector<int>(m + 1));

j o) A

-> int {

-> int {

-> int {

il, int sta, int 3jl)

return dplstal [11][j1];
jly, 31+ 1)
jl - 1)

) 7

(ans + f£(£, i1,

1);

sta ++) {

prelstal;

{
sta ++) {

91 - 1)

\
Jj1)

get (sta,
== 0;
JD 03T + 13

-> int {

setl (sta,

0);



63 if(l && r && v1[1i1l][31]) ans = (ans + dp2[setl(sta, jl)]I[jl

64 dp2[stal [j1l] = ans;
65 }

66 }

67 for (int sta = 0; sta < nl; sta ++) {
68 prel[sta] = dp2[stal[l];
69 }

70 }

71 cout << dp2[0][1] << ™\n";

72 // cout << ans << "\n";

73 }

74 return 0;

75 %}

HERhR

J\DTTEAREESE, HEIRE R =k,

1 #include<bits/stdc++.h>
2 using namespace std;
3 #define int long long
4 #define fr first
5 #define sc second
6 constexpr int N = 1 << 11 | 1;
7 int dp[N][10]1[10]([2]11[82]1;
8 int dp2[N][11]([2]([82];
9 1int pre[N][82];
10 signed main () {
11 ios::sync_with stdio(false);
12 cin.tie(nullptr);
13 int t = 1;
14 // cin >> t;
15 while(t --) {
16 int n, k;
17 cin >> n >> k;
18 auto set0 = [] (int x, int i) -> int {
19 return x & (~(1 << 1));
20 }bi
21 auto setl = [] (int x, int i) -> int {
22 return x | (1 << 1i);
23 bi
24 auto get = [] (int x, int i) -> int {
25 return (x >> i) & 1;
26 bi
27 // YRR
28 for(int 1 = 0; 1 <= (1 << (n + 1)); i ++) {
29 for(int 11 = 0; 11 <= n; 11l ++) {
30 for(int 12 = 0; 12 <= n; 12 ++) {
31 for(int 13 = 0; 13 < 2; 13 ++) {
32 for(int 14 = 0; 14 <= k; 14 ++) {
33 dpli][11][i2][13]1[14] = -1;

w W w
o U1 W
—
—
—
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40
41
42
43
44
45
46

[ISTAN
[CONEEN

NeJ

(G2 G2 BN G2 BN G2 BTN
w N = O

o o o o o1 U
OW 00 1 o U1

A Oy O OO O
S w DO

65
66
67
68
69
70
71
72
73
74
75

76
77
78
79
80
81
82
83
84
85
86
87

}

auto dfs = [&] (auto && £, int il, int jl1, int sta, int last, int cntl)
-> int {
if (31 > n) {
31 = 1;
il ++;
last = 0;
}
if (il > n) |
return cntl == k;
}
if(dplstal[il][jl][last][cntl] != -1) return dplstal([il][]jl][last]
[ecntl];
bool 1 = get(sta, jl - 1);
bool up = get(sta, jl);
bool r = get(sta, jl + 1);
int ans = f£(f, 11, j1 + 1, setO(sta, jl), up, cntl);
if((31 == [ !'1) && !'r && !'up && !last && cntl < k) ans += f(f,
il, 31 + 1, setl(sta, jl), up, cntl + 1);
dplstal [il][jl][last] [cntl] = ans;
return ans;
i
cout << dfs(dfs, 1, 1, 0, 0, 0) << "\n";
// ZEiBEZERR
int nl = 1 << (n + 1) ;
for(int sta = 0; sta <= nl; sta ++) prelstall[k] = 1;
for(int 11 = n; 1l1l; 11 --) {
for (int sta = 0; sta < nl; sta ++) {
for(int k1 = 0; k1 <= k; k1 ++) {
dp2[stal[n + 1][0][kl] = dp2[stalln + 1][1][kl] = prelstal
[k11;
}
}
for(int 31 = n; j1; j1 --) |
for (int sta = 0; sta < nl; sta ++) {
for (int last = 0; last < 2; last ++) {
for(int k1 = 0; k1 <= k; k1l ++) {
bool 1 = get(sta, jl - 1);
bool up = get(sta, jl);
bool r = get(sta, jl + 1);
int ans = dp2[setO(sta, 3j1)]1[J1 + 1] [up](kl];
if((31 == [l !'1) && 'r && 'up && !last && k1 < k)
ans += dp2[setl(sta, Jj1)]1[j1 + 1][up]l[kl + 11;
dp2[stal[jl][last][kl] = ans;

}
for (int sta = 0; sta <
for(int k1 = 0; k1l
prelsta] [kl] =

nl;

}

cout << dp2[0][1]1[0][0] << "\n";

sta ++) {
<= k; k1l ++)
dp2[stal [1][0][k1];

{



88
89
90

}
return O;

}

e RIRSHE, HIRSH4R

O J o U w N

[ 2 T S T Y S T S S Y S S R O O S S R O O R O O N S S R S A R O S S S S A A e T e T e T e T e e B
O W 00 J o U b W DN P O W 0 J o U b WD EFEF O W OoWwJoy U b WDNhEFE O W oW J oy U b Wk O

// https://www.luogu.com.cn/problem/P2435

#include<bits/stdc++.h>

using namespace std;

#define int long long

#define fr first

#define sc second

constexpr int N = 1 << 16;

constexpr int mod = 376544743;

int dp[N][101][9];

int dp2[N][9];

int prel[N];

signed main () {
ios::sync _with stdio(false);
cin.tie(nullptr);

int t = 1;
// cin >> t;
while(t --) {

int n, m, k;
cin >> n >> m >> k;
vector<int> vl (m), v2(m);
for(auto & x : vl) cin >> x;
for(auto & x : v2) cin >> x;
if(k == 2) {

bool £ = 1;

if(n & 1) {

for(int 1 = 0; i < m; 1 ++)
if(vl[i] != v2[i]) {
f =20;
break;
}
}
} else {
for(int 1 = 0; 1 < m; 1 ++)
if(vl[i] == v2[1i]) |
f =20;
break;

}
cout << f << "\n";
continue;

}

auto set = [] (int x, int 1, int wval)
return x & (~(3 << (1 << 1))) |

bi

auto get = [] (int x, int i) -> int
return (x >> (i << 1)) & 3;

}i
int stal = 0, sta2 = 0;
for(int i = 0; 1 < m; 1 ++) stal =

{

{

(val <<

{

set (stal,

-> int {

(1 << 1)) ;

i,

vi[il);



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

98

99
100
101
102
103
104

0;

int nl = 1 <<

auto diff = [&] (int sta)
bool £ = 1;

for(int 1 = 0;

i < m; 1 ++)
(m << 1);

for(int 1 =

i < m;
if (get (sta, 1)
£f = 0;

break;

}

return £;
bi
// &3k
for (int sta = 0;
for (int 11 =

sta < nl;
0; 11 < n;
for(int j1 = 0;

dplstal [11]1[j1] =

}
auto dfs =

if(il == n -

[&] (auto && £, int
1) |
return diff (sta);

}

if(j1 == m) return £ (f,
if(dpl[stal [11]1[]1] -1)
int 1 = (j1 == 0 2?2 -1
int up = jl);

get (sta,
int ans = 0;
for(int k1 =
if (1
mod;
}
dplsta] [11][J1] =
return ans;

0;
= k1 && up
jl, k1))) %

ansjy;

}i
cout << dfs(dfs,
// =EiBIEZERR

for(int sta =

1, 0, stal)
0;

n - 2;

sta < nl;

for (int 11 = il >= 0;

for (int sta = 0;
if (il == 0) {

for (int jl =

int 1 =

int up =

m - 1;
get (stal,
0;
for (int k1l =
if (1

int ans =
0;
k1)1[31 + 1]) % mod;

}

dp2[stal] [j1] =
}
continue;
}
for(int j1 = 1;
0;

m - 31 >=

for (int sta =

sta?2 =

== get(sta2z,

jl < m;

il + 1,

get (sta,

<<
sta ++)
il —-) |

sta < nl;

31 >= 0;
(31 == 0 ? -1

sta < nl;

set (sta2, v2[1i]);

i,

-> bool {

i ++) {

1)) |

sta ++) {
11 ++) {

1 ++) |
_1,-

il, int j1, int sta) -> int {

0, ;
return dplstal [11][j1];
1 - 1))

sta)

kl < k; k1 ++) {
= k1)

ans = (ans + f(f, i1, j1 + 1,

"\n";

pre[sta] = diff(sta);

sta ++) dp2[stal[m] = prel[stal;
jl --) |
get (stal, 31 - 1));

j1);

k1l < k; k1 ++) |
= k1 && up

!= k1) ans = (ans + dp2[set(stal,

ansjy

0; 31 -=) |

sta ++) {

set (sta,

i1,



105 int 1 = (j1 == 0 2 -1 : get(sta, 31 - 1));

106 int up = get(sta, jl);

107 int ans = 0;

108 for(int k1 = 0; k1 < k; k1 ++) {

109 if(l !'= k1 && up != kl) ans = (ans + dp2[set(sta, jl,
k1)1[31 + 1]) % mod;

110 }

111 dp2[stal[jl] = ans;

112 }

113 }

114 for(int sta = 0; sta < nl; sta ++) pre[sta] = dp2[sta]l[0];

115 }

116 cout << dp2[stal][0] << "\n";

117 }

118 return 0;

119 1}

Fliegel-Van Flandern #.i%

AR LU M ATTHT4713E1H1H (BN HJID=0) & HREAGER HE (JD) FHnoy /P H Y
(FE. A, H) , FHAIHWZEmMIE IS ES R (1582410 H 15 H TR o

N7

o JD=22299161: RAH ) (B115824E10H15H2/5)
o JD <2299161: XHfHE

1 // Fliegel-Van Flandern E&
2 #include<bits/stdc++.h>
3 using namespace std;
4 typedef long long 11;
5 wvoid julianDayToDate (11l JD, 11 &day, 11 &month, 11 &year, bool &isBC) {
6 11 A, B, C, D, E;
7 if (JD >= 2299161) {
8 double alpha = floor ((JD - 1867216.25) / 36524.25);
9 A = JD + 1 + alpha - floor(alpha / 4.0);
10 }
11 else {
12 A = JD;
13 }
14 B =2A + 1524;
15 C = floor((double) (B - 122.1) / 365.25);
16 D = floor(365.25 * (double)C);
17 E = floor((double) (B - D) / 30.6001);
18 day = B - D - floor(30.6001 * E);
19 if (E < 14)
20 month = E - 1;
21 else
22 month = E - 13;
23
24 if (month > 2)
25 year = C - 4716;


af://n879

else

year C - 4715;

if (year <= 0) {

isBC = true;

day = day;

month = month;

year = - (year) + 1;
}
else {

isBC = false;

}

int main () {

ios::sync_with stdio(false);

cin.tie(nullptr);
11 0;
cin >> Q;
while (Q--) {
11 JD;
cin >> JD;

11 day, month, year;

bool isBC = false;

julianDayToDate (JD,

1if (1sBC) {

cout << day << "

}

else(

cout << day << "

return O;

Wi LT

day,

"

"

Wi~ 3£ix3 (Reverse Polish Notation,
2 IEHIEFFIB T

O J o U b w N

e e e
S W N P O W

[
ol

#include<bits/stdc++.h>
using namespace std;
#define 11 long long
#define modl 1000000007
constexpr int N = 3eb + 1;
vector<ll> stackl (N,0);
int sizel;
11 a;
11 b;
11 ans;
void solve (void) {
sizel = 0;
string s;
getline(cin,s);

istringstream ios(s);

month, year, isBC);
<< month << " " << year << " BC\n";
<< month << " " << year << "\n";
Y ol

5]

PR ren) , WARNESRERIAN, BRIz AR
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16 string token;

17 while (ios >> token) {

18 if (isdigit (token[0])) {

19 stackl[sizel++] = stoll (token);
20 // cout << stoll (token) << "\n";
21 telse(

22 b = stackl[--sizel];

23 a = stackl[--sizel];

24 // cout << a << " " << b << "\n";
25 if (token == "+") {

26 ans = (a + b) % modl;

27 }else if (token == "-"){

28 ans = (a - b) % modl;

29 }else if (token == "*"){

30 ans = (a * b) % modl;

31 telse{

32 ans = (a / b) % modl;

33 }

34 // cout << ans << "\n";

35 stackl[sizel++] = ans;

36 }

37 }

38 cout << stackl[sizel - 1] << "\n";

39 1}

LRI

LS RINAER 2 — BB, SREEE A (R kDA 8K, BE2IRERT— DA
B Ja AT AR AT DS i ) ZOROR g

BRIZHE 1 DA, FEIENMERN 0 ER: XEH 0 FRRHmS, MO ; 48 i NAN, &I
Fi-1 S AIEE SR | DN ARIIE B

B AN

(i) = (f(i-1) + k ) mod i

B f(i)ER I MANRGEEENRS,

i=11, fiI2A%T0

1 int josephus(int n, int k) {

2 int result = 0; // #IBRE—TAR, {UEBR 0
3 for (int i = 2; 1 <= n; 1i++) {

4 result = (result + k) % 1i;

5 }

6 return result;

7}

HRUL

1 #include <bits/stdc++.h>
2 using namespace std;
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O J o O b W

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

#define int long long
#define fr first
#define sc second
signed main () {
cin.tie (0)

int t = 1;

// cin >> t;

while (t--){
int n;

cin >> n;
vector<int> vl(n + 1),

-> 1los::sync_with stdio (0);

ord(n + 1);

for(int 1 = 1; 1 <= n; 1 ++){
cin >> v1[i];
ord[i] = v1[i];
}
sort (ord.begin() + 1, ord.end());
int m = 1;
for(int i = 2; i <= n; i ++){
if (ord[m] != ord[i]){
ord[++ m] = ord[i];
}
}
auto find = [&] (int x) -> int {
int 1 =1, r = m;
int mid, ans;
while (1l <= r){
mid = (1 + r) >> 1;
if(x >= ord[mid]) {
ans = mid;
1 = mid + 1;
telse(
r = mid - 1;
}
}
return ans;
i
for(int 1 = 1; 1 <= n; i++){

cout << "after: "

}
return O;

}

N &) ) 8

DA TZ S

<< find(v1[i])

<< n\nn;

BUCRHRSHEIT AR E B — (i gz sl), mHARAa R PR SGSIATRERS i B AL B

g s w N

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

int n;
vector<array<int,11>> sols;

void dfs(int row, int colMask,

int dlMask,

int d2Mask,

array<int,11>& col)

{
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O 3 O

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

if (row == n) {

sols.push back(col);

return;

}

int avail = ((1 << n) - 1) & ~(colMask

while (avail) {

int p = avail & -avail;
int ¢ = builtin ctz(p);
col[row] = c;
dfs (row + 1,
colMask | p,
(dlMask | p) << 1,
(d2Mask | p) >> 1,
col);

avail "*= p;

int main() {

}

i)

i

O J o U b w N

S S e e e e e e e
H O W W J o Ul WN = O O

ios::sync with stdio(false);

cin.tie(nullptr
cin >> n;

)7

array<int, 11> col{};

dfs(0, 0, 0, O,
long long ans =

col) ;

0;

int S = sols.size();
cout << S << '\n';

return O;

| dlMask | d2Mask) ;

// https://ac.nowcoder.com/acm/contest/108299/H
#include <bits/stdc++.h>
using namespace std;
// 1R long long FAlbimH
#define int long long
#define fr first

#define sc second

// BRATREMERALLE, RIEEE RS

constexpr int N =

// BIERIFE

vector<int> head (N + 1),

leb,

M = 3e5;

nextl (M + 1),

// TFEN 1 HAMRMEESR. 2l n NREES
vector<int> d1 (N + 1),
// RIGBHER
vector<int> u(M + 1),
// Dijkstra FnicHl
vector<int> has (N + 1);
/) BH%EHE v = k*x + Db

struct line {

}i

int k, b;

d2(N + 1);

viM + 1),

wM + 1),

to(M + 1), weight(M + 1);

tl(M + 1),
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22 // BFEIFPTOEMNELEIA
23 vector<line> 11 (M + 1), ansl (M + 1);

24 signed main () {

25 ios::sync with stdio(false);

26 cin.tie(nullptr);

27 int T;

28 cin >> T;

29 while (T--) {

30 int n, m;

31 cin >> n >> m;

32 // ENFREIA

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

34 cin >> ul[i] >> v[i] >> w[i] >> tl[i];

35 }

36 int cntl = 1;

37 // BERIBNEEL

38 auto add = [&] (int uu, int vv, int ww) {

39 nextl[cntl] = head[uu];

40 to[cntl] = vv;

41 weight[cntl] = ww;

42 head[uu] = cntl++;

43 bi

44 // Dijkstra 1&MR, in TR

45 auto dj = [&] (vector<int> &d, int in) {

46 // EEEMES

47 fill (head.begin() + 1, head.begin() + n + 1, 0);
48 fill (has.begin() + 1, has.begin() + n + 1, 0);
49 fill(d.begin() + 1, d.begin() + n + 1, (int)1lel8);
50 cntl = 1;

51 // EFENA

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

53 add(uflil, vI[i]l, w[i]);

54 }

55 // BRI

56 priority queue<pair<int,int>, vector<pair<int,int>>,

greater<pair<int,int>>> pqg;

57 dlin] = 0;

58 pq.push ({0, in});

59 while (!pg.empty()) {

60 auto [dist, u0] = pg.top():;

61 pg.pop () ;

62 if (has[u0]) continue;

63 has[u0] = 1;

64 // KaothiR(E

65 for (int ei = head[ul]; ei; ei = nextl[ei]) {
66 int vO = to[ei], wt = weightlei];
67 if (d[ul0] + wt < d[v0]) {

68 d[v0] = d[u0] + wt;

69 pg.push ({d[v0], vO0});

70 }

71 }

72 }

73 }i

74 // BN 1 BB SRR

75 dj(di, 1);

76 // REAE: K u M ov



77 for (int i 1; 1 <= m; i++) swap(uli], vI[i]):

78 // HBEM n BIERRER BIREZERE n HIRER)

79 dj(d2, n);
80 // MmERmA
81 for (int 1 = 1; 1 <= m; i++) swap(uli]l, vI[i]):
82 // WEFROFMNMN—FEL 1: v = -tl*x + (dl[u]l+d2[v]+w)
83 for (int i = 1; 1 <= m; 1i++) {
84 11[i] = line{-t1[4i], dllulil] + d2[v[i]l] + w[i]l};
85 }
86 // BEE « BEHE, & k HHE, ZE8IE b BF
87 sort(ll.begin() + 1, 1ll.begin() + m + 1, [] (auto &A, auto &B) {
88 if (A.k == B.k) return A.b > B.b;
89 return A.k > B.k;
90 1)
91 // WERFELMERN < 245 (ATEE)
92 auto getX = [&] (const line &A, const line &B) {
93 // A.k > B.k RS9 HIER
94 return (B.b - A.b) / (A.k - B.k);
95 i
96 // HIFTOE
97 int len = 0;
98 for (int i = 1; 1 <= m; 1i++) {
99 /) BRI TG ENES
100 while (len > 0) {
101 // NRFEEL—FEZz b, W E—FKLETLN
102 if (11[i].b <= ansl[len-1].b) len--;
103 // BEBRRATRE, hEEE F—%
104 else 1if (len > 1 && getX(1l1[i], ansl[len-1]) <= getX(ansl[len-
11, ansl[len-2])) len--;
105 else break;
106 }
107 ansl[len++] = 11[1i];
108 }
109 // RIEEN
110 int g; cin >> qg;
111 while (g--) |
112 int x; cin >> x;
113 /) ZHBRELEERNN « NREEL
114 int 1 = 0, r = len - 2, best = 0;
115 while (1 <= r) {
116 int mid = (1 + r) >> 1;
117 if (getX(ansl[mid], ansl[mid+1l]) < x) {
118 best = mid + 1;
119 1 = mid + 1;
120 } else r = mid - 1;
121 }
122 // HHESR
123 cout << ansl[best].k * x + ansl[best].b << "\n";
124 }
125 }
126 return 0;

127 '}



FFT (PUOEEEMZH) §ERZ IO R M 2T ER,

%4

C(x) = A(z)B(z), A(z)= En:aia:i, B(z) = in:bja;j
i=0 J=0

LB RECE:

Cr = Z aibj

itj=k

FREIERME 4, §, EHE O(n?). FFT WVERZAIE BIUGHEIEN (DFT) MR, EXAER
FEREEl O(nlogn).

HEUEEA N (DFT) S

HEF ag, a1,y ..., 0n_1, TX DFT:

ik _
g aj-wl, =0,...,n—1

/\'4:[
W 2mi/n
n
& n IREAR,
1 TL—]. B
a; = — Ay wnjk
Ly
PSR :

o fERMEFR T, ZWEGRIEFNTEH,
o Bl FEHUBMHGRIE, SFH T HHSIHER,
BRUER

1,48 A(z), B(z) ZHesis:
55 {A(wy)}, {B(wh)}
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2. RUERER:

3. AR
528 C(z) WAL,

ik, SRR

FFT(A) — FFT(B) — mi.3E — IFFT,
HEZEE O(nlogn).

FFT Jjs#

NS EE DFT, %% O(n?),
FFT R 7G04

A(z) = Appen(2?) + £Aoq(z?)
KA wk 7885
A(wfb) = Aeven(wﬁp) + wﬁAodd(wﬁ/z)

XBEH—A n 5 DFT B DA RIS n/2 55 DFT, BN L& IR AOE TRk,
BRI, ERERS O(nlogn),

TERBSEE, MEHEMIEOEA:
1. DL HE: SRR N bR kR
2. F)ZBNIRIE: KIE 2 B/NBOTSR, WY, S—BEEARERN T w MEH.
iR O
u=ali], v=w-ali+ mid
ali] =u+v, ali+mid =u—v

PRy id AW SR B N=R] =2l

(N EES =Po IR g

O for (int i - 0; i < tor; i+ o I FFT KE (tot AERIEM 2 IR o
o MM revrs) @ RUEF— BTG G H T £,

o H—EKE o B, JEEET v - exp2niien o

0 if (op —= 1) IEASHR (FFT) , it (op == -1 JAZHL (IFFT) .

o WAFHUIRIGERRI ror , M AREMN 1/n,

o <ot MAIE <-tor 1 FINELH FHRM 0 F tot-1, 3 tot A,
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FEG H R

EXEBE, M N2 (8] 01 BRI AREEE) |, FEPHITEER,
FFT iR 2:

1. AT, ¥ 738 2 REKE,
2. FFT 4%k,

3. mUEME,

4. IFFT &R, 1§24,

5. P H AT RR B ERIAZ (B0 v/ —2 AL

Sw N

o I o O

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

// https://ac.nowcoder.com/acm/contest/108305/J

#include<bits/stdc++.h>
using namespace std;
#define int long long
#define fr first
#define sc second
constexpr int N = 3eb5;
const double PI = acos(-1);
/) EREHEN, X o+, -,
struct Complex/{
double x, vy;
Complex operator + (const Complex
Complex operator - (const Complex
Complex operator *(const Complex
t.y + vy * t.x}; }
I
// TVEER
vector<Complex> a(N + 1), b(N + 1);
vector<int> rev(N + 1), res(N << 1 |
int bit, tot; // FFT KEEER
signed main () {

cin.tie(nullptr)->ios base::sync with stdio(false);

int t = 1;
cin >> t;
// FFT: inv=1 IETH#, inv=-1 FELik
auto FFT =

for(int 1 =

[&] (vector<Complex> &
0; i < tot; i ++)

&t) const { return {x + t.x, yv + t.y};
&t) const { return {x - t.x, y - t.y};
&t) const { return {x * t.x -y * t.y,
1)
v, int inv) {

if(i < rev[i]) swap(vI[i], vIrev[i]]);

for(int mid = 1; mid < tot; mid <<= 1) {
Complex wl = {cos(PI / mid), inv * sin(PI / mid) };
for(int 1 = 0; i < tot; i += (mid << 1)) {
Complex wk = {1, 0};
for(int §J = 0; j < mid; j ++, wk = wk * wl) {
Complex x = v[i + J], v = wk * v[i + 7 + mid];
vii + 3] = x + y;
vii + j + mid] = x - y;

i
while (t --) {
string sl, s2;

cin >> sl >> s2;

}
}
x

*
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42 int nl = sl.size(), n2 = s2.size();

43 // ARGITERITFiE

44 for(int i = 0; 1 < nl; i ++) ali] = {double(sl[nl - i - 1] - '0"), 0};
45 for(int i = 0; 1 < n2; i ++) b[i] = {double(s2[n2 - i1 - 1] - '0"), 0};
46 /) BERE 2 RRKE

47 bit = 0;

48 while ((1 << bit) < nl + n2 - 1) bit ++;

49 tot = 1 << Dbit;

50 // %0

51 for(int i = nl; 1 < tot; i ++) ali] = {0, 0};

52 for(int 1 = n2; 1 < tot; i ++) b[i] = {0, 0};

53 // (¥EFER

54 for(int 1 = 0; 1 < tot; 1 ++)

55 rev[i] = (rev[i >> 1] >> 1) | ((1 & 1) << (bit - 1))
56 // FFT - ZEHEF - IFFT

57 FFT(a, 1), FFT(b, 1);

58 for(int 1 = 0; i < tot; i ++) ali] = ali] * bIli]l;

59 FFT (a, -1);

60 // BRER (Ri)

o0l int len = 0;

62 for (int 1 = 0; 1 < nl + n2 - 1; ++1)

63 res[i] = (int) (al[i].x / tot + 0.5);

64 // N-2 #HEIFHAYIL

65 for(len = 0; len < nl + n2 - 1 || res[len + 1] || res[len]; len ++) {
66 if(res[len] < 0) {

67 res|[len] = -res[len];

68 res[len + 2] += res[len];

69 }

70 if(res[len] > 0) {

71 res[len + 2] -= res[len] >> 1;

72 res[len] %= 2;

73 }

74 }

75 // EEFISF 0

76 while(len > 1 && !res[len - 1]) len --;

77 // Hd (BAEaD)

78 for(int 1 = len - 1; 1 >= 0; 1 --) cout << char('0' + res[i]);
79 cout << "\n";

80 /) AR

81 fill (res.begin(), res.begin() + len + 1, 0);

82 }

83 return 0;

84 }

FHg

MFRRERBER LR, MaiEs (O 0 ) .., RTEENE EARIGE M RE, HERETN
RREEEC

(2n)!
fln) = nl(n +1)!

1 // https://www.nowcoder.com/practice/44a2fcl2a%92adeccbl3a778eabfb67063?
channelPut=w25lacm
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11
12
13
14
15
16
17
18
19
20
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22
23
24
25
26
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34
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38
39
40

41
42
43
44

#include<bits/stdc++.h>

using namespace std;

#define int long long

#define fr first

#define sc second

constexpr int mod = 998244353;

constexpr int N = 2e5;

vector<int> fac(N << 1 | 1), inv(N + 1), ansl (N + 1);

signed main () {
ios::sync _with stdio(false);
cin.tie(nullptr);

int t = 1;
cin >> t;
int inl = 1;
fac[0] = 1;
for(int 1 = 1; 1 <= (N << 1); 1 ++) fac[i] = fac[i - 1] * 1 % mod;
auto power = [&] (int x, int n) -> int {
int ans = 1;
while (n) {
if(n & 1) ans = ans * x % mod;
X = X * x % mod;
n >>= 1;
}
return ans;
}i
inv[N] = power (fac[N], mod - 2);
for(int 1 = N - 1; i > 1; 1 --) inv[i] = inv[i + 1] * (1 + 1) % mod;

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

ansl[i] = fac[i << 1] * inv[i] % mod * inv[i + 1];
}
while(t --) {

int n;

cin >> n;

if(n == 1) {
cout << "Case #" << inl << ": 0\n";
inl ++;
continue;

}

cout << "Case #" << inl << ": " << ((ansl[n] - ansl[n - 1]) %

mod) % mod << "\n";
inl ++;
}

return O;

STL

set

RETLLRRSCEIR B ey, TEEITRIRI A

mod
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finclude <set>

using namespace std;

set<int> s; // FF, BN less<int>
set<string> names;

set<int, greater<int>> s2; // BERHES

s.insert (5); // ¥EN 5, HEFENLM

s.erase (5); // BBRERNSHITTE

s.erase (it); // BEIEAZI MR
s.erase(s.begin(), s.end()); // BE

10 auto it = s.find(5); // IRENREEAEE, EWA s.end()
11 if (it != s.end()) cout << *it << " found\n";

12 if (s.count(5)) cout << "TF{E";

13 s.size();

0 J o U b w N

NeJ

14 s.empty () ;
15 s.clear();

16 for (auto it = s.begin(); it != s.end(); ++it)
17 cout << *it << "™ ",

18 for (int x : s)

19 cout << x << " ",

20 auto itl = s.lower bound(5); // R[E > 5 HE—TRENEE
21 auto it2 = s.upper bound(5); // R[E > 5 WE—ItEIENSS
22 struct cmp {

23 bool operator () (const pair<int,int>& a, const pair<int,int>& b) const {
24 return a.first < b.first; // BAIEXESHEHM

25 }

26 };

2’7 set<pair<int,int>, cmp> s;

AR/ & AT 2 O(log n)

ordered_set

RN ER I E

(L 5 Ytk B

s.insert (5) fHATTR ordered set H#NEHE
s.erase(7) fBRC 2 TR A TR SR

find by order (k) IREE k /T O-based, WM ERE N
order of_key(10) IREUNF R MAEN TR R 0(log n) HEIXE

£ind (5) HHILHR HIIREEAAR

s.size() IREUEE RN o) EHRE

s.clear() HEES HREET

N IEIF=RNies

[¢] ﬁ)\ 0(log n)

o MHBR: oog n

o B oog 0

o FREUEE k Z/NTE: orog o

o PREUVNT x TTREE: o109 n


af://n577

1 #include <bits/stdc++.h>
2 #include <ext/pb ds/assoc container.hpp>
3 #include <ext/pb ds/tree policy.hpp>
4 using namespace _ gnu_ pbds;
5 using namespace std;
6 typedef tree<
7 int,
8 null type,
9 less<int>,
10 rb tree tag,
11 tree order statistics node update
12 > ordered_set;
13
14 using namespace std;
15
16 int main() {
17 ordered set s;
18 s.insert (5);
19 if (s.find(7) != s.end()) s.erase(7);
20 if (s.size() > 1) {
21 cout << "The 2nd smallest element is: " << *s.find by order (1) <<
22 }
23 if (s.find(5) !'= s.end()) {
24 cout << "5 exists in the set\n";
25 }
26 if (!'s.empty()) {
27 cout << "Minimum element: " << *s.find by order(0) << '\n';
28 cout << "Maximum element: " << *s.find by order(s.size() - 1) <<
29 }
30 s.clear () ;
31 return O;
32}
string
BUE S 71 HhEEL
PR Y B
to_string(val) TE val ’-’Hﬁﬁ%ﬁk string
stoi(s, p, b) EFRE s MR p JHAFARR o BRI int
stol(s, p, b) B 1ong
stoul (s, p, b) TR unsigned long
stoll (s, p, b) yﬂ@ﬁ long long
stoull (s, p, b) y??ﬁ%ﬁk unsigned long long
stof (s, p, b) y??ﬁ%}ﬁi float
stod (s, p, b) B double
stold(s, p, b) ’iﬁﬁeﬁi long double

o A1 o AR, BRI HEH
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TATHEA S 5

getline(cin, s)

stringstream s (ss)

sl.begin (),

sl.begin (),

dest.begin(),

::tolower) ;

: :toupper) ;

::tolower) ;

1 string sl;

2 getline(cin, sl);

3 vector<int> vl;

4 stringstream ss(sl);

5 string temp;

6 // while(ss >> temp) HTHKIEEN

7 while(getline(ss, temp, ',')){

8 if (temp[0] == '-"){

9 temp = temp.substr(l);

10 v1.push back(-stoi (temp));
11 } else {

12 vl1.push back(stoi (temp)) ;
13 }

14 1

BERPNG

1 transform (2R, £=, WMEME, LEERE
2 /) TNE

3 transform(sl.begin(), sl.end(),

4 // BKEF

5 transform(sl.begin(), sl.end(),

6 // BMESZ—DFREH

7 string src = "Hello";

8 string dest;

9 dest.resize(src.size());
10 transform(src.begin(), src.end(),
11 // dest HMER "hello", R src FZL
?$ substr
substr (st, len)

len %H]%Hﬂ‘%%/7—<§']en

A

34

find

g o w N

~J o

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

int main ()

{

ios::sync_with stdio(false);
std::string str ("There are two

std::string str2 ("needle");

needles in this haystack with needles.");
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8 //TEstr HPEHRE— P HIMBIneedle, HEINREIHMMUE, BNREILERE

9 std::size_t found = str.find(str2);
10 if (found!=std::string::npos) // Z5E
11 //TEstrEH, MEfound+1NUBARERSHFRBENFINFRT
12 found = str.find("needles are small", found+1,6);
13 }
rfind

1 //rfind@E&EE— M HINLEEFRT S
2 std::size t found = str.rfind(str2);

f£ind_...of

1 find first of (args) // **&E¥argsHEA—PFRIE—RBILAIAIE
2 find last of (args) // **&E—MHIMAIGIE~

3 find fist not of (args) // BB — PN EargsHRIFRT**

4 find last not_of // **BHERE—TMFEargsPHIFR**

fifi Ninsert

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

3 int main () {

4 ios::sync_with stdio(false);
5 string str="to be question";
6 string str2="the ";
7 string str3="or not to be";
8 string::iterator it;
9 //s.insert (pos,str)//TEsHposfiiEifiAstr
10 str.insert (6,str2);
11 //s.insert (pos,str,a,n) EsHposfiEifAst r PN B2 ZIEFEMINDFFRF
12 str.insert (6,str3,3,4);
13 //s.insert (pos,cstr,n)//fEposfUBEfAcst r FRIB MR EIEEIInNF AT
14 str.insert (10, "that is cool", 8);
15 //s.insert(pos,n,ch)Es.pos{ﬁ%tE*ﬁ)\nﬁ\Ch
16 str.insert (15,1, "':")
17 //s.insert (s.it,ch)EsWitiEMUEREBEA—DNFRch, REFHENNAUERIESE
18 it = str.insert(str.begin()+5,"',"'); // to be, not to be: that is the
question
19 //s.insert (s.it,n,ch)//TEsWitFriERIUERAIEEAn T ch
20 str.insert (str.end(),3,'.");
21 //s.insert (it,str.ita,str.itb) EitFriEMMUENRIEEAN [ita, itb) BIFFTEH
22 str.insert (it+2,str3.begin(),str3.begin()+3);
23 return 0;
24 '}

map & unordered_map

mapZk 2L (BHMF# =) K, FrfTcRigitkey IR/ NE P11,

unordered_mapZ:TIa 7 R, TTRIZIRMEAAAR I 17 1#.
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$4E map unordered_map
AHAR R O(logN) (™4%) SEI0(1), IFON) (M)

aISRAT key RIFA TR, sEUEEAIGR, PEREZSR™EE, WA naeo

WEREHERENL A6, SEIF R ER, ARSI EEHOHE, WA wordered map, (HE

1. iﬁ% reserve . j:%ﬁfj reserve (bucket count) ﬁ max_load factor ;EU&//I\*}LE,
2. HE WA £ CF FFE LA sprimixes FHEZEMNBARE, BiIERER S,

cout

1 #include <iostream>

2 #include <iomanip>

3 using namespace std;

4 int main () {

5 int num = 255;

6 double pi = 3.141592¢;

7 bool flag = true;

8 // TR

9 cout << boolalpha << "bool: " << flag << " " << false << endl;
10 // EH
11 cout << "dec: " << dec << num
12 << " hex: " << hex << num
13 << " ooct: " << oct << num << endl;
14 cout << dec; // E+#HH
15 /) ERERER
16 cout << fixed << setprecision(2) << "fixed: " << pi << endl;
17 cout << scientific << setprecision(3) << "sci: " << pi << endl;
18 cout.unsetf (ios::floatfield);
19 // BE. 7. HETE
20 cout << setfill('-'") << left << setw(1l0) << "Left" << right << setw(10) <<

"Right" << endl;

21 cout << setfill(' ') << right << setw(10) << "hello\n";
22 // BRIES
23 cout << showpos << 123 << " " << -123 << endl;
24 1}

tips

HPBRNS (D)

1
2
3

/] ZERR
struct my{

int 1, r, index;
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4 my (int a, int b, int c){

5 1l =a, r=Db, index = c;

6 }

7 bool operator < (const my x) const {
8 /] RIFBAFIREL IR R R &K

9 return 1 > x.1;
10 }
11}
12 // lambda CRBIAINMEME)
13 auto cmp = [] (pair<int, int> x, pair<int, int> y) {
14 return x.second > y.second;
15}

16 priority queue<pair<int, int>, vector<pair<int, int>>, decltype (cmp)> g(cmp) ;

KRR I/ f/ MR K [l

REERZEH o REWRGENER, BARREES

FIEES

1 const double pi = acos(-1);

AN E

1 *max_element (vec.begin(), vec.end());

2HEF

std::string s = "aba";
do{
std::cout << s << '\n';
}while (std::next permutation(s.begin(), s.end()));
std::cout << s << '\n';

g o w N

R eV B =M

B AT

S = abs(x1 * (y2 - y3) + x2 * (y3 - yl) + x3 * (yl1 - y2)) / 2;

// or

S = abs((x2 - x1) * (y3 - yl) - (x3 - x1) * (y2 - yl)) / 2;

// BISHERF=1SH, BUNTRE, TUBR— R AEE QRIR51815, 38IR51%45, 815
HEHIT T —REEE) , HITRERZEREELIE, MNHEbLITREE

DSw N

BE=FIN

p=(a+b+c) / 2;
S

1
2 = sqgrt(p * (p —a ) * (p - b) * (p - ¢));
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R = ) R 5 et R A

Y
11 B3 s, vl, zl1), B(x2, vy2, z2)

N
2 B3 cx3, 3, 23), Dx4, y4, z4)

v (TR R a1 - 5 - &, w2 TR a2 -0 - ¢
n - a1 a2

AN N0, I LT

3 v EAYRAR 2 ERYRC, T8 ac - c - a
VAT, WESERMEER o - 2c . ol / inl

IF/:’??HTJ‘, d = |AC * dl| / |dl]|

RTEAFIB
#idy x dy # 0, WEHEEEARN
d_Mcfm(@x@M
o dixd)
Hrp:

(C — A)FFmR, - Tk, x ANFE,
GARMIUAE R dy X dyBETHEEL, (C — A)FEILTE B 77 A _E AL RE RN 4% AR 5
AT

Hidy X dy = 0, WIBAAMAELTATRES, MR L FRAH

(C—4) < i
I

d:

AR PRAIES (B4 A=B B C=D) , W —D IR,

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

#define sc second

// baidu 14 2

struct point{

~ o O b w DN
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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
39
40
41
42
43
44
45
46
47
48
49
50
51
52

53
54
55
56

57
58

double x, vy, z;
point (double x1 = 0, double yl = 0, double z1l = 0): x(x1), y(yl), z(zl)

}s

signed main (

cin.
int

cin

{
) -> ios::sync_with stdio(0);

’

)
tie (0
t =1
>> t;

while (t--){

>> z4;

(x4, v4,

a.x * b.

S(SES

pow(a.z

’

double x1, x2, x3, x4, v1, vy2, vy3, vy4, z1, z2, z3, z4;

{}

cin >> x1 >> yl >> z1 >> x2 >> y2 >> z2 >> x3 >> y3 >> z3 >> x4 >> vy4

point a = point{xl, yl1, zl}, b = {x2, vy2, z2}, c = {x3, y3, z3}, d =
z4};
// BERGE: RE b - a
auto vecSub = [] (const point & a, const point & b) -> point {
point temp = point(b.x - a.x, b.y - a.y, b.z - a.z);
return temp;
}i
// AEXFE LEMATF 3D)
auto crossProduct = [] (const point & a, const point & b) -> point({
point temp = point(a.y * b.z - a.z * b.y, a.z * b.x - a.x * b.z,
y — a.y * b.x);
return temp;
}i
// TAERR
auto dotProduct = [] (const point & a, const point & b) -> double {
return a.x * b.x + a.y * b.y + a.z * b.z;
bi
// AERREK
auto norm = [] (const point & a) -> double {
return sqgrt(a.x * a.x + a.y * a.y + a.z * a.z);
bi
point dl = vecSub(a, b), d2 = vecSub(c, d);
point n = crossProduct(dl, d2);
double norm n = norm(n);
point AC = vecSub(c, a);
double distance = 0.0;
// SR n 1= 0, WARKFELERTT
if (fabs(norm n) > le-12){
// BRFEEEEAIN: |(C - A) - (dl x d2)| / |Idl x d2]|
distance = fabs (dotProduct (AC, n)) / norm n;
}else({
// n = 0, RARFESTITHHE
// ERFTELESAR: [(C - 3) x dL|| / [[dl]]
point templ = crossProduct (AC, dl);
double norm templ = norm(templ), norm dl = norm(dl);
if (fabs (norm dl) < le-12){

// #& dlNorm=0, ¥tBA A. B RRE—R; & d2Norm=0, C. D A, LLEIFTHFF

double norm d2 = norm(d2);
if (fabs (norm d2) < le-12){
// REF B #Es, T8 2 3 ¢ NES
distance = sqrt(pow(a.x - c.x, 2) + pow(a.y - Cc.y, 2) +
- Cc.z, 2));
}else({

// RBEUHESR A BIHZ% cp HNER



59 // BB = |I(C - a) xd2|| / |ld2]]|
60 point temp2 = crossProduct (AC, d2);
61 distance = norm(temp2) / norm(d2);
62 }

63 lelse{

64 distance = norm(templ) / norm(dl);

65 }

66 }

67 printf ("%$.31f\n", distance);

68 }

69 return 0;

70}

REIELMBEEAN & KR CERZH)

B P(zo, yo) WP E—r, BEHZ&LIWTEN
Az + By+ C = 0.
MIPE| ELZLLAVFE S d N

o |f1$0 +—13y0-+-67|

d
VLB

—
S E =N EAOXT, y1), B(x2, y2), C(x3, y3), W s C5 ABIIM B X R

S(A,B,C) = (xl’x3)(y2*y3);(y17y3)(z27x3)

£SKT0, WCHERKEABHIZM
#S/NT0, NICTEREABRIAM

#SET0, NICHEELAB L,

REHLEL
1 srand((unsigned) time (NULL) ) ;
2 cout << (rand()) % 17;

SeA AT

— MOV IR B %o W E P TR B 50 D K
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BERLIE A3 b

1 mtl9937 64 rng(chrono::steady clock::now().time since epoch().count());

2 int a _hash = rng();

LRI

int a[5];
// ELIATE

/) BEEIBEBEHNO. -1. 255 (BIFAEFET—HME)

// ZFFREEMERMsTLASR

vector<int> v;

O 0 J o U > W N -

fill(v.begin (), v.end(), 42);

lower_bound & upper_bound

iota(a, a + 5, 1); // a = {1, 2, 3, 4, 5}

memset (a, 0, sizeof(a)); // A 2 HWFAFEFTIRAN 0

fill(a, a + 5, 42); // a = {42, 42, 42, 42, 42}

ower_bound( )fllupper_bound( )R & FH =53 T T IEAE — M B EEH A A TE I,

FEMNINEIR B HEF R H,

o lower_bound(begin, end, value)
IR[EE—4> 2 value FJHiE

O  upper bound(begin, end, value)

IR[EH—A > value HIHE

FEMINEIR B HEF R,

1 #include <iostream>

2 #include <vector>

3 #include <algorithm>

4 using namespace std;

5 int main () {

6 vector<int> v = {-1, 1, 2, 4, 7, 15, 34};

7 sort(v.begin() + 1, v.end());

8

9 int posl = lower bound(v.begin() + 1, v.end(),
10 int pos2 = upper bound(v.begin() + 1, v.end(),
11 cout << posl << " " << v[posl] << endl;
12 cout << pos2 << " " << v[pos2] << endl;
13
14 sort(v.begin() + 1, v.end(), greater<int>());
15 int pos3 = lower bound(v.begin() + 1, v.end(),

v.begin () ;

16 int pos4 = upper bound(v.begin() + 1, v.end(),
v.begin () ;

17 cout << pos3 << " " << v[pos3] << endl;

18 cout << posd << " " << v[pos4d] << endl;

19 return O;

7)

7y

7,

- v.begin();
- v.begin();

greater<int>())

greater<int>())
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20 1}

#r R B

—WE&EHKE (a1, as, a3 . . JRRESIEREMN DR L, BURT 28 Lypin < D < L,y HH,
Liax = D i1 @i v Liin = maz (0,2 * amax — Limax), DHAPIIAIFEE

PR (ER A

LSOO A, MTE TRMNZERNEEZR D0 ,cpan lag — ap| LRI L

Zogp<q§n(aq —ap) = ZZ:O ar(k — (n —k))
X

o NTEEWay, EfFN G qq BFIE, SMEEE kK DEDNE ag, ..., a1 IR, RIToTHk
+ap X ko

o [FNEWXIEN I ap BISHETA (n—k) TNERKNE ari1,. .., e MBI, DTk
—ap X (n— k)

o AR, W2
ar(k— (n —k)) = ar(2k — n).

FERXEATFERTYME T, FOVHEFRIE 753 AT 2R,
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ASCII Table

ASCII Table

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
0x00 0x01 0x02 0x03 0x04 0x05 0x06 ox07 0x08 0x09 0x0a 0x0b 0x0c oxed 0x0e oxof
0000 0000 | 0000 0001 | 0000 0010 | 0000_0011 | 0000 0100 | 0000 0101|0000 0110|0000 0111|0000 1000 | 0000 1001|0000 1010|0000 1011|0000 1100|0000 1101|0000 1110|0000 1111
NUL SOH STX ETX EOT ENQ ACK BEL BS HT LF\n VT FF CR\r SO SI
16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
0x10 ox11 0x12 0x13 0x14 0x15 0x16 ox17 0x18 0x19 0xla 0x1b 0x1c 0x1d Oxle ox1f
0001 0000|0001 0001|0001 0010|0001 0011|0001 0100|0001 0101|0001 0110|0001 0111|0001 1000|0001 1001|0001 1010|0001 1011)|0001 1100|0001 1101|0001 1110|0001 1111
DLE DC1 DC2 DC3 DC4 NAK SYN ETB CAN EM SUB ESC FS GS RS us
32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47
0x20 0x21 0x22 0x23 0x24 0x25 0x26 0x27 0x28 0x29 0x2a 0x2b 0x2c ox2d 0x2e ox2f
0010 0000|0010 0001|0010 0010|0010 0011|0010 0100|0010 0101|0010 0110|0010 0111|0010 1000|0010 1001|0010 1010|0010 1011|0010 1100|0010 1101|0010 1110|0010 1111

SPACE ! " # $ % & ' * + , - . /

48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
0x30 0x31 0x32 0x33 0x34 0x35 0x36 0x37 0x38 0x39 0x3a 0x3b 0x3c 0x3d 0x3e ox3f
0011 0000|0011 0001|0011 0010|0011 0011|0011 0100 |0011_0101|0011 0110 |0011_0111|0011 1000|0011 1001|0011 1010|0011 1011|0011 1100|0011 1101|0011 1110 |0011_1111
0 1 2 3 4 5 6 7 8 9 : ; < = > ?

64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
0x40 0x41 0x42 0x43 0x44 0x45 0x46 0x47 0x48 0x49 Ox4a 0x4b Ox4c 0x4d Ox4de ox4f
0100_0000 | 0100 0001 | 0100 0010 | 0100 0011|0100 0100 | 0100 0101|0100 0110|0100 0111|0100 1000 | 0100_1001 | 0100 1010|0100 1011|0100 1100|0100 1101|0100 1110|0100 1111
@ A B C D E F G H I K L M N e}

80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95
0x50 0x51 0x52 0x53 0x54 0x55 0x56 0x57 0x58 0x59 0x5a 0x5b 0x5c 0x5d 0x5e ox5f
0101 0000|0101 0001 | 0101 0010|0101 0011 |0101_0100 | 0101 0101|0101 0110|0101 0111|0101 1000|0101 1001 |0101_1010|0101 1011|0101 1100|0101_1101|0101 1110|0101 1111
P R S T U \ w X Y z \ A _

96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111
0x60 0x61 0x62 0x63 0x64 0x65 0x66 0x67 0x68 0x69 0Ox6a 0x6b 0x6¢ ox6d 0x6e ox6f
0110 0000|0110 0001|0110 0010|0110 0011|0110 0100|0110 0101|0110 0110|0110 0111|0110 1000|0110 1001|0110 1010|0110 1011|0110 1100|0110 1101|0110 1110|0110 1111

a b < d e f h i j k | m n o
112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127
0x70 0x71 0x72 0x73 0x74 0x75 0x76 ox77 0x78 0x79 0x7a 0x7b 0x7c ox7d 0x7e ox7f
0111 0000|0111 0001|0111 0010|0111 0011|0111 0100|0111 0101|0111 0110|0111 0111|0111 1000|0111 1001|0111 1010|0111 1011|0111 1100|0111_1101|0111 1110|0111 1111
r S t u v w X z { | } ~ DEL
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AU

o) REANE R BT A BiE

logn n n*logn n*i{fSn nA2 2An
n <= 11 Yes Yes Yes Yes Yes Yes
n <= 25 Yes Yes Yes Yes Yes Yes
n <= 5000 Yes Yes Yes Yes Yes No
n <= 10A5 Yes Yes Yes Yes No No
n <= 10A6 Yes Yes Yes No No No
n <= 10A7 Yes Yes No No No No
n >= 10A8 Yes No No No No No

FEtRi% (Stars and Bars)

TSRS

o ML RAEMEBEIME x4 + - + xp = N BRI

o Emw ()

o X HENA TEE) MA KD &), ETHA k18RRI,
AP A2

FEEAERFH (a1 > ay > -+ > a, > 0) A NEDd; = a; — a;— 1, BHRRGER
Yodi=ap—a;

Tl % (OGF)
X

o %iE¥H {a,}, I OGF %

Alt) =) ant".

n>0
FeIER R 7 SRR
o HEAUMNBESHIN PHE, BT RTINS -

A(t) x B(t) = [t"](A(t)B(t)) = ) aib;.

1+j=n
W

o A(t)F FURHIEIN K GHHEFIZATIFIE

Yes
No
No
No
No
No
No
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X IS R TR

e R
e N (atn—-1\ , a+n—-1\ ala+l)---(a+n-—1)
— ‘Zg( n )t< n )_ ! '
AN

o MFEHMAR G(t), #H:
[t G(t) = RIgR > [tG(t).

S 0= ()

SIS R GHBHRAE)

A

FEvEE (BRWEEE < £ ) Fr b ERLERAW, Su=i+j,v=i-j, NEIEAE, v)Z AR
RS TR

— M, REEERNE, S SEEENHPIR D EE A

UERH: RN DMLAIR (L<R, MLEERKMIERHEE—20) ,, LEIRFRAGLEL RIA
AR TRk, (L R)NRVEME L AT A A, BAL RN, NTHAEE M, R
MNAELNIRAR], 222 RTHIZEE LRI STRELZ MUNO, IR A LRIRA S,  Hotik{EIC 22, &
FELRIRER/NEGE R KR, AZHRAT G HITIEER R 1, SMAAE= MR RZ 4, SRR
B, WABAR AT Y, TLMRAASHA B S oRGEAMEDN 1R L, SUEMART B RJa e

— I, IHMERXEEATIEA RN, SRa)X R T, SRS AR 2
B, PHCZEHE, RSN, SRBIRSEER A, SRS T E,

UERR: X TAEA— N, fEREDVRIIX R, Ha MR, Ao t#tf), a+b=d-1, M

PMEEIFIAEEL, AL NI, TR — R BAIEIME SN2 55—, EIEIA R,
Hothkat2gb - a, Kit, Ha@MEme

HABORA

S D gy (n+ 1) (n+2)) /6.
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Bz
HAAIREEEN T1(100), HAED &AL ERIECZ A, (E91+0+0=1, X T-(123), HAE[RIEE Ny 1+2+3=6.

HERzh, JHEWE, RMMAEBERA L, SETE RN AN E R T G A 57, Ren=
HR oA TE R TR

HEZATEREH, W T109%77 DARTAEL, S D10x AL+ 10° 14545, Al 4R ERIMES &
e

1. ATy PARTHIRTA 207 o B 45020 EL
2. SHINHY 2 AT DART U EZ A
3. A ALAY = AR HIA

1 // https://codeforces.com/contest/2132/problem/D
2 #include<bits/stdc++.h>
3 using namespace std;
4 #define int long long
5 #define fr first
6 #define sc second
7 signed main () {
8 cin.tie(nullptr)->ios base::sync with stdio(false);
9 int t = 1;
10 cin >> t;  // WNWXBAGHE
11 while(t --){
12 int n;
13 cin >> n; // BN x ((REMNEMUE)
14 // get(x): HEM 1 BtRl x —HATZMIHF
15 auto get = [&] (int x) -> int {
16 int lenl = 0; // IBREKE
17 int p = 1; // HEIXE8vECEEk: 1, 10, 100,
18 int d = 1; // HEiXERE (1 [, 2 fu¥k, ...)
19 // FEAbIBSEEX(E (40 1~9, 10~99, ...)
20 while(p * 10 <= x) {
21 lenl += 9 * p * d; // ZXE—HIER = HFVE ~ I
22 d ++;
23 p *= 10;
24 }
25 // EERRKE (p..x)
26 lenl += (x - p + 1) * d;
27 return lenl;
28 bi
29 /) ZHEH: HEIRNDW ans FEEF ans 89K > n
30 int 1 =1, r = 1lel5, mid, ans;
31 while(l <= r) {
32 mid = (1 + r) >> 1;
33 if (get (mid) >= n) ans = mid, r = mid - 1;
34 else 1 = mid + 1;
35 }
36 int val = 0; // &R UM
37 // W18 get(ans) > n, WA ans WRE—TEAIGEEZENT /L1, EE[LO)R
38 if (get(ans) > n) {
39 int x = ans;


af://n839

40 int len2 = get(ans --); // 5iRE| ans-1

41 // 4RI SR

42 while (len2 > n) len2 --, x /= 10;

43 // BEREBTERN x NE—MMIER

44 while(x) val += x % 10, x /= 10;

45 }

46 // IBTEERES (1 2 ans)

47 if (ans) {

48 string s = to_string(ans); // # ans BENFFE

49 int 1 = 1; // HEi IR ER

50 int base = 1; // fitX

51 int sum = 0; // RO (FAREZIE)

52 // MWRALEISAME ans BIE—1I

53 for(auto 1 = s.rbegin(); i < s.rend(); i ++, base *= 10, 1 ++) {

54 int x = *i - '0'; // HEfIlEE

55 sum += x * base;

56 /) BHFEHNAR: HEZANERAMBI S

57 val += x * (x - 1) / 2 * base // SEifiIE 0.. (x-1)
ST

58 + 45 * base / 10 * (1 - 1) * x // ARAIBYEIR SIRA

59 + x * (sum - x * base + 1); // EfIEERRYEER

60 }

61l }

62 cout << wval << "\n"; // HiH4s

63 }

64 return 0;

65 1}

71 IEAb ST R R )

ZHE— M XENEE 7 XA — RS X RS —E R, rROEE AR 7%

o HINFE N, HAM Amax - val[i]

o BN, MiEWPIEANIEE R T - 1N, AMHITEEERENNTE, RS HE LA GIHFE, THE
B HAE, 0N (max - val[i]) - (max - valfi - 1])

T DX TRl ] AN AR 28 Y, AT dp B N R AN S ME PRI — PRI, IRIREE & E Xy, Al S
NN

#include<bits/stdc++.h>
using namespace std;
#define int long long
#define fr first
#define sc second
constexpr int N = 400;
// dplil[0/1]: AIBEITAR i (0-based) , FHEIE vi(i] E’AZEM x (=0) "BMEL
y (=1) 7B,
8 // BISFIE 0. .1 K BTEERYIFIENE/NRIELN
9 wvector dp(N + 1, vector<int>(2));
10 signed main () {

~N o O w N

11 cin.tie(nullptr)->ios base::sync with stdio(false);
12 int t = 1;
13 cin >> t;
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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

while (t —--) {

max (0,

int n, m;
cin >> n >> m;
vector<int> vl (n);
int maxl = 0;
for(auto & x : vl) cin >> x, maxl = max(maxl, Xx);
int ans = 0;
if(m == 1) {
// BREEE 1 M BEfREECE, RMENEL 8 = max (v1)
// TEHXEFENT: BFREUEEH 2" 1 W& FIEMN—"12ERE.
// % deltali] = H - v1[i], W
// Rt = deltal0] + % {i=1..n-1} max(0, delta[i] - delta[i-1])

for(int 1 = 0; 1 < n; 1 ++) {
if(i == 0) ans += maxl - v1[i];
else ans += max (011, (maxl - v1[i]) - (maxl - v1[i - 1]));
// Tt Bl delta[i] - deltali-1]
}
} else {

// RIFIEEFE 2 M BEREE &l x 5FA vy (HAOR v <= x)
/) BINERSMIBEEHRERE x 5 v, #1F hii] >= vi[i] BEHEN=I.
auto get = [&] (int x, int y) -> int {
// ¥MRHE DPp A +e
fill (dp.begin(), dp.begin() + 1 + n, vector<int>(2, 1el8));
// 1 =0 WE%: & vi(o] FBIEW, WENRHIENZAN B
if(v1[0] <= x) dpl[0]1[0] = x - v1[0]; // delta[0] = x - v1[O]
if(vl[0] <= vy) dp[0][1l] =y - v1[0]; // delta[0] =y - v1[0]
for(int 1 = 1; 1 < n; 1 ++) {
// BEEUEEE S x”
1f(vl[i] <= x) {
// ME—fItBE x BEX:
/) BEEIMIH max (0, (x - v[i]) - (x - v[i-1])) =
deltal[i]-deltal[i-1])
dpl[i][0] = min ({
dp[i][0],
dpli - 1][0] + max(01l, (x - v1[i]) - (x - v1[i -

// ME—fIE v &EFR:
//  HE deltalil=x-v[i] 5§ BI—{UM deltali-1]=y-v[i-

dp[i - 1][1] + max(01ll, (x - v1[i]) - (y - v1[i -

1)
}
// EHRIUEEEVRA v
if(vi[i] <= vy) {
dpl[i][1] = min ({
dplil[1],
dp[i - 1][0] + max(011l, (y - v1[i]) - (x - v1[i -

dpli - 11[1] + max (011, (y - v1[i]) - (y - v1[i -

return min(dp[n - 1][0], dp[n - 1]1[11);



64 // BEMRE (x, y) (0..200 B y<=x) B&/IVE

65 // 3E: SEE 200 REEE (HEEEE) K&
66 ans = 1el8;

67 for(int 1 = 0; 1 <= 200; 1 ++)

68 for(int j = 0; j <= 1i; j ++)
69 ans = min(ans, get (i, Jj));
70 }

71

72 cout << ans << "\n";

73 }

74 return 0;

75}

1351 I &

AT E AT m AR 75 B 45 En MEafim MEDb, A2 s In* mEEREMA,
Mij = aibj mod nm, l<=1<= n, 1 <= ] <=1m, /I\éﬁﬁlg;ﬁ_‘*i, Hﬁﬁﬁﬁ@a%ﬂb%‘ﬂﬂ‘?[& n
*m -1, BOIZAAZEE B —PaflbiIE,

BN M
a; = (i*m+1) mod nxm,(1 <i<n)flb;= (j*m+1) mod nastm,(1<j<m)

WEA: ¥ Fi=1%n, a;=(i*m+1) mod nxm; NT j=1%m,
bj=(j*n+1) mod n*m. XF"HEM nxm Mlc ;=a;*b; mod (n*m), NFEEL
W, &N =mnx*xms

BRI SR, W a;b; = apby (mod N), W m(i —i') = n(f — j) (mod N). s
&, w8 m(i — i — kn) = n(j — j) AFRAEE k. 5T ged(m,n) = 1, BULAIH m %5

(5 — §)o 1B |5 — j| < m, DUHWE—TTHEEIR 7 = j, 3 & =0 AT, BT ci; T8 N FHFR
.

LA N DM ¢ 6 (R n xm =N (¢,7) %) , BHelR8 {0,1,...,N — 1} i

RREEER, B, 84 [} BAUAIER {0,1,..., N — 1}, BRXE MK N KA
N WEAIEENS BN ) .

S5

\

FLIE CSDN
EfEn
= Z 1

lower bound & upper_bound

C++ = i
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ASCII WIKI

T 5 5 LRI B R

R} PRI AN
[
AVLR
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