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Data Structure and Algorithms - All Codes

Week 1 20250221
A 1 EEERa, bz

#include <iostream>
using namespace std;
int (void) {
int n;
cin >> n;
int a, b;
for (int i = 0; i < n; i++) {
cin >> a >> b;

cout << a + b << endl;

¥
B 3ERARSEEA

#include <iostream>
using namespace std;

int (int n);

int (void) {
int n;
cin >> n;
cout << (n);
¥

int (int n) {
if (n == 1) {
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15 return 1;

16 }

17 if (n == 2) {

18 return 1;

19 }

20

21 int mod = 1000000007;
22 inta=1, b=1, c;
23 for (int i = 3; i <= n; i++) {
24 c = (a+ b) % mod;
25 a=>b;

26 b = c;

27 ¥ // Bkt

28

29 return c;

30 }

C EPEhed%

#include <bits/stdc++.h>

using namespace std;

int n, m;

1

2

3

il

5 int main(void) {
6

7 cin >> n >> m;
8

9

int v[n][m];

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

11 for (int j = 0; j <m; j++) {
12 cin >> v[i][j];

13 }

14 }

15

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

17 for (int j =n-1; j >=0; j—) {
18 if (j ==n-1) {

19 cout << v[jl[il;

20 continue;

21 3

22 cout << " " << v[jI[i];
23 ¥

24 cout << endl;

25 }



D KFF%

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

int (void) {
int m, n;
cin >> m >> n;

vector<vector<int>> v(m, <int>(n));
for (int i = 0; i < m; i++) {
for (int j = 0; j < n; j++) {
cin >> v[i][j];

for (int i = 0; i < m; i++) {
for (int j = 1; j < n; j++) {
v[il[j1 += v[il[j - 11;

long long b[m];
long long ans = INT_MIN;
for (int i = 0; i < n; i++) {
for (int j = i; j < n; j++) {
for (int k = 0; k < m; k++) {
if (j == 0) {
b[k] = v[k][0];
} else if (i !=0) {
b[k]l = v[k]l[j]l - v[kl[i - 1];
} else if (i == 0){
b[k]l = v[kl[j1;

vector<long long> dp(m, b[0]);
long long mmax = dp[0];
for (int k = 1; k < m; k++) {

dplk] = (dp[k - 11 + b[k1, b[KI);
mmax = (mmax, dpl[kl);

¥

ans = (mmax, ans);



cout << ans << endl;

E W75
#include <bits/stdc++.h>

using namespace std;

int (void) {
int n;
cin >> n;
for (int a = 0; a * a <= n; a++) {
for (int b =a; b * b<=n-a * a; b++) {
for (int c =b; c*c<=n-a*xa-bx*xb; ct+t) {

double d = (h-a*xa-bx*xb-c*c);

if (1(d - (int)d)) {
cout << a << " " << ph << " " << c<<"" << (int)d <<

" " << endl;

return O;

¥

¥
}
¥

A Y
F A*Bjr)ill
#include <bits/stdc++.h>

using namespace std;

vector<int> (vector<int> A, vector<int> B) {

vector<int> C(A. () + B. Q, 0);
for (int i = 0; i < A. Q; i++) {

for (int j = 0; j < B. QO; j+H) {

C[i + j] += A[i] * B[jl;

}
¥
int t = 0;
for (int i = 0; i < C. Q; i++) {

t += C[i];



16 Cl[i] = t % 10;

17 t /= 10;
18 }
19
20 while (C.size() > 1 && C.back() == 0) {
21 C.pop_back();
22 }
23
24 return C;
25 }
26
27 int main(void) {
28 string a, b;
29 cin >> a >> b;
30
31 vector<int> A, B;
32 for (int i = a.size() - 1; i >=0; i—-) {
33 A.push_back(a[i] - '0');
34 }
35 for (int i = b.size() - 1; i >= 0; i—-) {
36 B.push_back(b[i] - '0');
37 }
38
39 vector<int> C = multi(CA, B);
4o
u1 for (int i = C.size() - 1; i >=0; i--) {
u2 cout << C[i];
u3 }
Yy cout << endl;
u5  }
G FEIEIH X
1 // BN
2 // Ebr BBkl
3 #include <bits/stdc++.h>
|
5 using namespace std;
6
7 int main(void) {
8 int n, x;
9 cin >> n >> x;
10 vector<int> v(n);
11
12 for (int i = 0; i < n; i++) {
13 cin >> v[i];



}

vector<int> dp(x + 1, 0);
dplo] = 1;
for (int i = 0; i < n; i++) {
for (int j = x; j >= v[il; j—) {
dpl[j]l += dp[j - v[ill;
}
}

cout << dp[x];

Week 2 20250228
A ¥TENEISGEPE (STL)

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

int (void) {
int n, m;
cin >> n >> m;
vector<vector<int>> v(n);
for (int i = 0; i < m; i++) {

int a, b;
cin >> a >> b;
vla - 1]. (b);

}

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

if (v[i]. Q=0 {

cout << " " << endl;
continue;

¥

for (int j = 0; j < v[il]. Q; j++) {
cout << v[il[j] << " ";

¥

cout << endl;
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CitRESHHE (STL)
#include <bits/stdc++.h>
using namespace std;
bool (vector<int> v, int target) {
for (int i = 0; i < v. Q; i++) {

if (v[i] == target) {
return true;

¥
}
return false;
¥
int (void) {
int n, m;
cin >> n >> m;
vector<int> vi(n);
vector<int> v2(m);
for (int i = 0; i < n; i++) {
cin >> vi1[i];
¥
for (int i = 0; i < m; i++) {
cin >> v2[i];
}
for (int i = 0; i < m; i++) {
if ( (vi, v2[il)) {
continue;
} else {
vl. (v2[i]);
¥
}
(vl. (), vi.end());
for (int i = 0; i < vl. Q; i++) {
cout << v1[i] << " ";
}
cout << endl;
¥

D /NEAFERIE (STL)



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

bool (vector<string> v, string target) {
for (int 1 = 0; i < v. Q; i++) {
if (v[i] == target) {
return true;

¥
¥
return false;
¥
int (void) {
int n;
cin >> n;
vector<string> vil;
for (int i = 0; i < n; i++) {
int status;
cin >> status;
if (status == 0) {
string name;
cin >> name;
(name. (), name. (), name. (), ::tolower);
vl. (name) ;
} else {
string name;
cin >> name;
(name. (), name. (), name. (), ::tolower);
if ( (vl, name)) {
cout << "Yes" << endl;
} else {
cout << "No" << endl;
¥
¥
}
}

J islands TIPREHR (ZHEIREE)

#include <bits/stdc++.h>

using namespace std;



struct {

int cost;
bool d;
int w;
¥
int (void) {
int n;
cin >> n;
Card cards[n];
for (int i = 0; i < n; i++) {
cin >> cards[i].cost >> cards[i].d >> cards[i].w;
¥
vector<int> dp(11, 0);
for (int i = 0; i < n; i++) {
if (lcards[i].d) {
for (int j = 10; j >= cards[i].cost; j—) {
dpljl = (dp[jl, dp[j — cards[i].cost] + cards[i].w);
}
}
3
for (int i = 0; i < n; i++) {
if (cards[i].d) {
for (int j = 10; j >= cards[i].cost; j—) {
dpl[jl = (dp[jl, dp[j - cards[il.cost] + cards[i].w);
3
¥
¥
int max = INT_MIN;
for (int i = 0; i < 11; i++) {
if (dpl[i] > max) {
max = dp[i];
¥
3
cout << max << endl;
}

Q BiERS EFEHIF

#include <bits/stdc++.h>



using namespace std;

int (void) {
int n;
cin >> n;
vector<int> v(n);
for (int i = 0; i < n; i++) {
cin >> v[i];

bool sorted = false;
int index = 0;
while (!sorted) {
int a = v[index];
INT_MAX;

int minNum
int minIndex;
for (int i = index; i < n; i++) {
if (v[i] < minNum) {
minNum = v[i];
minIndex = 1i;

}
¥
if (minNum == a) {
cout << "swap(a[" << index << "], a[" << index << "]):";
for (int i = 0; i < n; i++) {
cout << v[i] << " "
h
cout << endl;
index++;
} else {
(vlindex], v[minIndex]);
cout << "swap(a[" << index << "], a[" << minIndex << "]):";
for (int i = 0; i < n; i++) {
cout << v[i] << " ",
¥
cout << endl;
index++;
}

if (index == n) {
sorted = true;

EE# X

aim
HH



#include <bits/stdc++.h>
using namespace std;
int n, m;

cin >> n >> m;

1

2

3

|

5 int main(void) {
6

7

8 vector<int> v(n);
9

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

10 cin >> v[i];

11 }

12

13 vector<int> dp(m + 1, 0);

14 dple] = 1;

15 for (int 1 = 0; i < n; i++) {
16 for (int j =m; j >= v[il; j—) {
17 dplj]l += dp[j - v[il];
18 }

19 }

20

21 cout << dp[m] << endl;

22 }

Week 3 20250308
A NESE

1  #include<iostream>

2 using namespace std;

3

4 long long moveCount(int n) {

5 if (n == 1) {

6 return 1;

7 }

8 return 1 + 2 * moveCount(n - 1);
o }

10

11  long long strengthCost(int n) {

12 if (n == 1) {

13 return 1,;

14 }

15 return n + 2 * strengthCost(n - 1);

=
o
—
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17
18 int main() {

19 int n;
20 cin >> n;
21 cout << moveCount(n) << " " << strengthCost(n);
22 return 0;
23 1}
B S
1 #include<iostream>
2 using namespace std;
3
4 dint px[d] = {-1, 1, 0, 0};
5 int py[d] = {0, 0, -1, 1};
6 char map[100][100];
7 int vst[100][100] = { 0 };
8 int n, m;
9
10 void grass(int x, int y) {
11 vst[x][y]l = 1;
12 for (int i = 0; i < 4; i++) {
13 int nx = x + px[i];
14 int ny =y + pyl[il;
15
16 if (nx >= 0 & nx < n & ny >= 0 & ny < m && vst[nx][ny] == 0 &&
map[nx][ny] == '#') {
17 grass(nx, ny);
18 ¥
19 3
20 1}
21
22 int main() {
23 cin >> n >> m;
24 int count = 0;
25 for (int i = 0; i < n; i++) {
26 for (int j = 0; j < m; j++) {
27 cin >> map[il[j];
28 }
29 }
30 for (int 1 = 0; i < n; i++) {
31 for (int j = 0; j < m; j++) {
32 if (map[il[j] == '#' && vst[il[j] == 0) {
33 grass(i, j);
34 count++;

35 }



36 }

37 }
38 cout << count;
39 return 0;
vo }
C &FIEHIH
1 #include<iostream>
2 using namespace std;
3
4 const int N = 9;
5 dint grid[N][NJ;
6 int scores[N][N] = {
7 i6, 6, 6, 6, 6, 6, 6, 6, 6},
8 {6, 7, 7, 7, 7, 7, 7, 7, 6},
9 i6, 7, 8, 8, 8, 8, 8, 7, 6%,
10 {6, 7, 8, 9, 9, 9, 8, 7, 6},
11 i6, 7, 8, 9, 10, 9, 8, 7, 6},
12 {6, 7, 8, 9, 9, 9, 8, 7, 6},
13 i6, 7, 8, 8, 8, 8, 8, 7, 6},
14 {6, 7, 7, 7, 7, 7, 7, 7, 6},
15 {6, 6, 6, 6, 6, 6, 6, 6, 6}
16 };
17 int maxScore = -1;
18
19 bool isValid(int x, int y, int num) {
20 for (int i = 0; i < N; i++) {
21 if (grid[illy] == num || grid[x][i] == num) {
22 return false;
23 }
24 }
25
26 int rowStart = 3 * (x / 3);
27 int colStart = 3 * (y / 3);
28 for (int i = 0; i < 3; i++) {
29 for (int j = 0; j < 3; j++) {
30 if (grid[rowStart + il[colStart + j] == num)
31 return false;
32 3
33 ¥
34 }
35
36 return true;
37 1}

w
(o)



void (int x, int y, int totalScore) {

if (x == N) {
maxScore = (maxScore, totalScore);
return;
3
intnx =y=N-17??x+1: x;
intny=y=N-1?70:y+1;

if (grid[x][y] == 0) {
for (int i = 1; i < 10; i++) {
if (! (x, y, 1)) {
continue;
¥
grid[x][y] = i;
(nx, ny, totalScore + i * scores[x][y]);

}
grid[x][y] = 0;
}
else {
(nx, ny, totalScore + grid[x][y] * scores[x][yl);
}
}
int O {
for (int i = 0; i < N; i++) {
for (int j = 0; j < N; j++) {
cin >> grid[i][j];
¥
}
(0, 0, 0);
if (maxScore == 0) {
cout << -1 << endl;
¥
else {
cout << maxScore << endl;
¥
return 0O;
}

D 7k&EIE (STL)

#include <bits/stdc++.h>

using namespace std;



int (void) {

int n;

cin >> n;

map<string, map<string, int>> m;

for (int 1 = 0; i < n; i++) {
string origin;
string fruit;
int sales;
cin >> fruit >> origin >> sales;
mLorigin] [fruit] += sales;

for (auto& pl : m) {
cout << pl.first << endl;
for (auto& p2 : pl.second) {
cout << " | -——-" << p2.first << '(' << p2.second << ')' <<

endl;

E /MEAE (STL)

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

int (void) {
int n;
cin >> n;
unordered_map<int, int> m;
for (int i = 0; i < n; i++) {
int a;
cin >> a;
if (m. (a) !'= m.end()) {
mLa]++;
} else {
m. ({a, 11);

int imax = INT_MIN;
for (auto& [key, value] : m) {
imax = (value, imax);



int mmax = INT_MIN;
for (auto& [key, value] : m) {

if (value == imax) {
mmax = (mmax, Kkey);
¥
}
cout << mmax << ' ' << imax << endl;

F PoTBke%

#include <bits/stdc++.h>

using namespace std;

int (void) {
int n;
cin >> n;
stack<string> backStack, forwardStack;
string current = "Ignore";

for (int i = 0; i < n; i++) {
string action;
cin >> action;
if (action == "VISIT") {
string url;
cin >> url;
cout << url << endl;

if (current != "Ignore") {
backStack. (current);
¥
current = url;
while (!forwardStack. D) {
forwardStack. O;
}
} else if (action == "BACK") {
if (backStack. M) {
cout << "Ignore" << endl;
} else {
forwardStack. (current);
current = backStack. Q;
backStack. Q;
cout << current << endl;
}
} else if (action == "FORWARD") {

if (forwardStack. M {



cout << "Ignore" << endl;

} else {
backStack. (current);
current = forwardStack. Q;

forwardStack. Q;
cout << current << endl;

G ) LEXmR (ZTaHIE)

#include <iostream>

using namespace std;

int

int
int
int
cin

for

for

0O 1

nl ml k;

result = 0;
list[101][16];

>> n

>>m o >> k;

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

cin
for

>> list[i][0];
(int j = 1; j <= list[i]l[0]; j++) {
cin >> list[il[j];

(int i = 0; i < (1 << K); i++) {

int
int
int
for

for

flag[16] = {0};
count = 0;

(int j = 0; j < k; j++) {
if (4 & (1 << 3)) {1
num++;
flaglj + 1] = 1;

(int x = 0; x < n; x++) {
bool a = true;
for (int y = 1; y <= list[x][0]; y++) {
if (flag[list[x][yl]l == 0) {
a = false;



if (a)
count++;

¥
if (count > result && num <= m) {
result = count;

cout << result;
return 0O;

H £9EXI)E (18IF5HER)

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

int (void) {
int n, m;
cin >> n >> m;
list<int> 1;
for (int i = 1; i <= n; it++) {

1. (1);
¥
auto it = 1. O;
while (1. O >1){
for (int i = 1; i < m; i++) {
it++,
if (it == l.end(Q)) {
it = 1. Q;
}
}
cout << *it << " ";
it = 1. (it);
if (it == l.end()) {
it = 1. Q;
}
3
cout << =1. () << endl;

| n e/l (STL)
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#include <bits/stdc++.h>

using namespace std;

struct Node {
int sum, i, j;

bool operator>(const Node &other) const {

return sum > other.sum;

i

vector<int> kSmallestSums(vector<int> &A, vector<int> &B, int n) {

sort(A.begin(),
sort(B.begin(),

A.end());
B.end());

priority_queue<Node, vector<Node>, greater<Node>> minHeap;

set<pair<int, int>> visited;

minHeap.push({A[0] + B[0], 0, 0});
visited.insert({0, 0});

vector<int> result;

while (n--) {

Node cur = minHeap.top();
minHeap.pop(Q);

result.push_

int i = cur.

if (1+1c<

minHeap.
visited.
}
if (j +1 <
minHeap.
visited.
}

return result;

int main(Q) {
int n;

back(cur.sum);
i, j = cur.j;

A.size() && !visited.count({i + 1, j3})) {
push({A[i + 1] + B[j1, i + 1, j});
insert({i + 1, j});

B.size() && !visited.count({i, j + 13})) {
pushC{A[i] + B[j + 11, i, j + 1});
insert({i, j + 1});



cin >> n;
vector<int> A(n), B(n);

for (int i = 0; i < n; i++) cin >> A[il;
0; i < n; i++) cin >> B[i];

for (int i
vector<int> result = (A, B, n);

for (int i = 0; i < result. Q; i++) {
if (i > 0) cout << " "
cout << result[i];

3

cout << endl;

return 0O;

J FABRNEEHIF

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

vector<int> (string sh, const string &ch) {
int n = sh. Q;
vector<int> steps;

unordered_map<char, int> countSh, countCh;
for (char c : sh) {

countSh[c]++;

¥

for (char c : ch) {
countCh[c]++;

3

if (countSh != countCh) {
return {-1};

3

for (int i = 0; i < n; i++) {
if (sh[i] == ch[i]) {
continue;

int pos = i;
while (sh[pos] != ch[i]) pos++;

for (int j = pos; j > i; j—-) {



28 swap(sh[jl1, sh[j - 11);

29 steps.push_back(j);

30 ¥

31 }

32

33 steps.insert(steps.begin(), steps.size());
34 return steps;

35 %

36

37 int main() {

38 int n;

39 string sh, ch;

40 cin >> n >> sh >> ch;

u1

u2 vector<int> result = bubbleSortTransform(sh, ch);
u3

uy if (result[o] == -1) {

45 cout << -1 << endl;

U6 } else {

u7 for (int i = 0; i < result.size(); i++) {
us8 if (i > 0) cout << " ";

u9 cout << result[il];

50 ¥

51 cout << endl;

57 }

53 return O;

54 }

K NHEF

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

2 #define MAXN 8010

3 using namespace std;

il

5 struct node {

6 int val;

7 int num;

8 bool operator>(const node b) const {

9 if (this->val != b.val) return this->val > b.val;
10 return this->num > b.num;

11 }

12 bool operator<(const node b) const {

13 if (this->val != b.val) return this->val < b.val;
14 return this->num < b.num;

15 }

[
o
(o)



17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
ue
41
b2
u3
ay
us
L6
1y
ug
49
50
51
52
53
54
55
56
57
58
59
60
61
62

node a[MAXN];

int
int

n, q, type, x, v,
order[MAXN];

void get_order() {

for (int i = 1; i <= n; it++) {
order[a[i].num] = 1i;

void update(int x, int v) {

int

alorder[x]].val = v;
for (int i = order[x]; i < n; i++) {
if (ali] > a[i + 11) {
swap(al[i], ali + 11);

3

for (int i = order[x]; i > 1; i—-) {
if (a[i] < ali - 11) {
swapCali], ali - 11);

}
get_order();

main() {
freopen("sort.in", "r", stdin);
freopen("sort.out", "w", stdout);

scanf("%d%d", &n, &q);
for (int i = 1; i <= n; i++) {
scanf("%d", &al[i].val);
alil.num = i;
¥
sort(a+ 1, a+n+ 1);
get_order();
while (g—-) {
scanf("%d", &type);
if (type == 1) {
scanf("%d%d", &x, &v);
update(x, v);
} else {
scanf("%d", &x);
printf("%d\n", order[x]);



return 0O;

Week 4 20250314
A —HE R PRBVTE T

#include <bits/stdc++.h>

using namespace std;

int (int n, int start, int end) {
if (start == end)
return O;
vector<bool> (n + 1, false);
queue<pair<int, int>> q;
q. ({start, 0});
while (!q. ) {
int pos = (. () .first;
int steps = q. () .second;
q. Q;
if (pos == end) return steps;

if (pos + 1 <= n && !visited[pos + 1]) {
q. ({pos + 1, steps + 1});
visited[pos + 1] = true;

}
if (pos - 1 >= 0 && !visited[pos - 1]) {
qg. ({pos — 1, steps + 1});
visited[pos - 1] = true;
¥
if (pos * 2 <= n && !visited[pos * 2]) {
qg. ({pos * 2, steps + 1});
visited[pos * 2] = true;
¥
}
return -1;
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int

0O 1

int n, start, end;
cin >> n >> start >> end;

int result = (n, start, end);

cout << result << endl;

return 0O;

B ZHiEE R

#include <bits/stdc++.h>

using namespace std;

int

O {
int n, m;
vector<int> taxt;
cin >> n >> m;
vector<int> dp(m);

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

int tmp;
cin >> tmp;
taxt. (tmp);
}
(taxt. (), taxt.endQ),
if (n <=m) {
cout << taxt[n - 1];
return 0O;
¥
else {
for (int j = 0; j < m; j++) {
dp[j]l = taxt[jl;
}
for (int j =m; j < n; j++) {
(dp. (), dp.
dple] += taxt[j];
}
}
(dp. (), dp. Q,
cout << dp[0];
return 0;

<int>Q));

<int>());



1 #include <cstdio>

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

3 using namespace std;

|

5 int main() {

6 int v, n, 1i;

7 double w, sum = 0, p = 0, an[105] = {0};
8 scanf("%d%d%Lf", &n, &v, &w);
9 for (i = 0; i < n; i++) {

10 scanf("%Lf", &an[il);

11 }

12 sortCan, an + n);

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

14 sum += an[i];

15 if (sum / (L + 1) <= w) {
16 p=sum / (i + 1);

17 } else {

18 break;

19 }

20 }

21 if (4 == 0)

22 printf("0 0.00\n");

23 else

24 printf("%d %.2f\n", i * v, p / 100);
25 return 0O;

26 }

L=
D ;&EEhRHE
#include <bits/stdc++.h>
using namespace std;
int start;

int end;

1

2

3

|

5 struct Program {
6

7

8 };

9

106 bool cmp(Program a, Program b) {
11 return a.end < b.end;

14 int main() {
15 int n;



cin >> n;
vector<Program> (n);

for (int i = 0; i < n; i++) {
cin >> programs[i].start >> programs[i].end;

(programs . (), programs.end(), cmp);

int count = 1;
int tmp = programs[0].end;
for (int i = 1; i < n; i++) {
if (programs[i].start >= tmp) {
tmp = programs[i].end;
count++;

cout << count;
return 0O;

E W3

#include<iostream>
using namespace std;

int nums[100000];
long long reverseCount = 0;

void (int sta, int mid, int end) {
int tmp[100000];
int i = sta;

mid + 1;

sta;

int j
int k

while (i <= mid && j <= end) {
if (nums[i] > nums[j]) {
reverseCount += mid + 1 - i;
tmp[k++] = nums[j++];

}
else {

tmp[k++] = nums[i++];
¥

}
while (i <= mid) {
tmp[k++] = nums[i++];



24 }

25 while (j <= end) {
26 tmp[k++] = nums[j++];
27 }
28
29 for (int i = sta; i <= end; i++) {
30 nums[i] = tmp[i];
31 }
32 1}
33
34 void mergeSort(int sta, int end) {
35 if (sta < end) {
36 int mid = sta + (end - sta) / 2;
37 mergeSort(sta, mid);
38 mergeSort(mid + 1, end);
39 merge(sta, mid, end);
4o }
41}
42
43 int mainQ) {
uy int n, k;
u5 cin >> n >> k;
U6 for (int i = 0; i < n; i++) {
u7 cin >> nums[i];
us }
49
50 mergeSort(0, n - 1);
51 cout << max((long long)®, reverseCount — K);
52 return 0;
ESREN
G Intervals
1 #include<iostream>
2 #include<vector>
3 #include<algorithm>
4 using namespace std;
5
6 struct Interval {
7 int start;
8 int end;
9 };
10
11 bool cmp(Interval a, Interval b) {
12 return a.start < b.start;

[
w
(o)



int O {
int n;
int count = 0;
cin >> n;
vector<Interval> (n);
vector<Interval> result;

for (int i = 0; i < n; i++) {
cin >> intervals[i].start >> intervals[i].end;

(intervals. (), intervals. (), cmp);

result. (intervals[0]);
for (int i = 1; i < n; i++) {
if (intervals[i].start <= result[count].end) {
result[count].end = (intervals[i].end, result[count].end);
}
else {
result. (intervals[i]);
count++;

for (int i = 0; i <= count; i++) {
cout << result[i].start << " " << result[i].end << endl;
¥

return O;

H Pk

#include<iostream>
#include<vector>
#include<queue>
#include<bitset>
using namespace std;

const int N = 110;

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

int n, m, k, d;
bitset<N> vis[N];
bitset<N> sold[N];
bitset<N> go[N][N];



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
4o
41
42
43
uy
45
U6
u7
ug
49
50
51
52
53
sy
55
56
57
58
59
60

struct Role
int x;
int y;
int time
int d;
i

struct Soldi
char c;
int t;
int v;
int x;
int y;

}soldiers[N]

i

1

er f{

1

struct Bullet {

int x;
int y;
int v;
char c;

i

queue<Role> roles;
vector<Bullet> bullets;

bool isValid(int x, int y) {

return x >= 0 & x <= n &y >= 0 & y <= m;

void bulletUpdate(Bullet& bullet) {

}
switch (
case
case
case
case
}

bullet.c) {

'N':
bullet.x -=
break;

"W':
bullet.y —=
break;

'E':
bullet.y +=
break;

'S':
bullet.x +=
break;

bullet.

bullet.

bullet.

bullet.



void (int time) {
if (pretime == time) {
return;
¥
else {
pretime = time;
for (Bullet& bullet : bullets) {

if (! (bullet.x, bullet.y)) {
continue;
¥
vis[bullet.x][bullet.y] = 0;
(bullet);
if (! (bullet.x, bullet.y)) {
continue;
}
vis[bullet.x][bullet.y] = 1;
}
for (int i = 1; i <= k; i++)
{

if (time % soldiers[il.t == 0) {
bullets. ({ soldiers[i].x, soldiers[i].y,
soldiers[i].v, soldiers[il.c });
vis[soldiers[i].x][soldiers[i].y] = 1;

void (int x, int y, int time, int d) {
bool flag = false;
roles. ({ x, y, time, d });
golx][y] = true;

while (roles. 0O) {
Role role = roles. Q;
roles. Q;

if (role.d <m + n - role.x — role.y) {

continue;

¥

if (go[n]l[m]l[role.time] == 1) {
cout << roles. () .time;
flag = true;
return;



0; i < 5; i++) {
role.x + dx[i];
role.y + dy[il;
(role.time + 1);
if (! (tx, ty)) || vis[tx][ty]l == 1 || goltx][ty]
[role.time] || sold[tx][ty] == 1) {
continue;

for (int i

int tx
int ty

¥
if (lvis[tx][tyl) {
go[tx][ty]l[role.time] = 1;

¥
roles. ({ tx, ty, role.time + 1, role.d - 1 });
¥
¥
if (!flag) {
cout << "Bad luck!";
}
}
void O {

cin >> n > m >> k >> d;

for (int i =1; i <= k; i++) {
char c;
int t, v, X, vy;
cin >> c >> t >> v >> x >> y;
soldiers[i] = { c, t, v, x, vy };
sold[x][y] = 1;

h

for (int i = 1; i <= k; i++) {
bullets. ({ soldiers[i].x, soldiers[i].y, soldiers[i].v,

soldiers[i].c });

vis[soldiers[i].x][soldiers[i].y] = 1;

3
(e, 0, 0, d);
¥
int O {
int q = 1;
for (int i = 0; i < q; i++) {
Q;
3
return 0O;



| /\BR[E] R

#include<iostream>
#include<vector>
#include<queue>
using namespace std;

struct {
int x;
int y;
int step;
H

char map[2000][2000];

int px[d4] = {-1, 1, 0, 0%};
int py[4] = {0, 0, -1, 1};
int n, m;

int (Point start, Point end) {
int vst[2000][2000] = { 0 };
queue<Point> points;
points. (start);
vst[start.x][start.y] = 1;

while (!points. 0O) {
Point tmp = points. Q;
int x = tmp.x;
int y = tmp.y;
int step = tmp.step;
points.pop(Q);

if (x == end.x && y == end.y) {
return step;

0; i < 4; i++) {
int nx = x + px[il;
int ny = y + pylil;

for (int i

if (nx >= 0 & nx < n & ny >= 0 & ny < m && vstlnx][ny] ==
0 & map[nx][ny] '= '#') {
Point next;
next.x = nx;
next.y = ny;
next.step = step + 1,;
points. (next);



int

(

vst[nx][ny] = 1;

}
}
¥
return -1;
O {

Point start, key, end;
vector<Point> keys;
int keyCount = 0;
int minStep = -1;
cin >> n >> m;
for (int 1 = 0; i < n; i++) {
for (int j = 0; j < m; j++) {
cin >> map[il[j];

if (map[il[j] == 'S') {
start.x = 1i;
start.y = j;
start.step = 0;
¥
if (map[il[j] == 'P') {
key.x = i;
key.y = Jj;
keyCount++;
keys. (key);
¥
if (map[il[j] == 'T') {
end.x = 1i;
end.y = j;
¥
¥
¥
for (int i = 0; i < keyCount; i++) {
SICEINE (start, keys[i]) == -1)
continue;
keys[i].step = (start, keys[il);
if ( (keys[i], end) == -1)
continue;
minStep = minStep == -1 ? (keys[i], end) :
(keys[il, end), minStep);
}

cout << minStep;
return 0O;



Week 5 20250321
A =Tt = RBIENKREE

#include <iostream>
#include <cstdio>
using namespace std;

double A, B, C, D;

double f(double x) {
return Axx*x*x + Bxx*x + C*x + D;

¥
int O {

cin >> A >> B >> C >> D;

for (int i = -10000; i <= 10000; i++) {

if (F((i - 0.5) / 100) * £((i + ©0.5) / 100) <0 || f((i - 0.5) /
100) == 0)
("%.2Lf ", i / 100.0);

¥

return 0O;
¥

B fBifttEAIER

#include <iostream>
#include <vector>
#include <iomanip>
using namespace std;

int O 1
int M;
cin >> M;
int N =1 << NM;
vector<vector<int>> (N, <int>(N, 0));

table[0][0] = 1;
int half = 1;

for (int k = 0; k < M; k++) {
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for (int 1 = 0; i < (1 << K); i++) {
for (int j = 0; j < (1 << K); j++) {
table[i][j + half] = table[il[j] + half;
table[i + half][j] = table[il[j] + half;
table[i + halfl[j + half] = table[il[j];

}

half *= 2;

for (int i = 0; i < N; i++) {
for (int j = 0; j < N; j++) {

cout << (3) << tablel[il[j];
¥
cout << endl;
}
return O;
}
C Entropy

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

int Q
{
int freq_arr[27];
string s;
while (cin >> s && s != "END")
{

int total = 0;
int sum = 0;
priority_queue<int, vector<int>, greater<int> > q;
(freq_arr, 0, sizeof(freq_arr));

int n = s. Q;
for (int 1 = 0; i < n; i++)
{

if (s[i] == '_")

{

freq_arr[26]++;

¥

else

{

freq_arr[s[i] - 'A']++;



}

for (int i = 0; i < 27; i++)

{
if (freq_arr[i])
{
q. (freq_arr[i]);
¥
¥
if (q. O ==1)
{
total = q.top(Q);
("%d %d %.11f\n", n * 8, n * 1, (double)8/1);
¥
else
{
while (q. O > 1)
{
sum = 0;
sum += (. Q;
q.popQ);
sum += (. Q;
q.popQ);
q. (sum);
total += sum;
}
("%d %d %.11f\n", n * 8, total, (double)n * 8 / total);
¥
}
return 0O;

D /NEREYIEYER1

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

int (void) {
int V;
int n;
cin >> V >> n;

vector<int> v(n);
for (int i = 0; i < n; i++) {
cin >> v[i];



vector<vector<int>>

(n + 1, <int>(V + 1, 0));

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

if (v[i - 1]
dp[il[j]
vii - 11);
} else {
dp[il[j]
3
¥
¥

cout << V - dp[n][V]

E /MEARIN45E2

#include <bits/stdc++.h>
using namespace std;
int (void) {

int V, n;
cin >> V >> n;

<:j){
(dpli - 11[j]1, dpli - 11[j - v[i - 111 +

dpli - 11[j]1;

<< endl;

vector<pair<int, int>> v(n);
for (int i = 0; i < n; i++) {
cin >> v[i].first >> v[i].second;

vector<vector<int>>

(n + 1, <int>(V + 1, 0));

for (int i =1; i <n + 1; i++) {
for (int j = 0; j <V +1; j++) {
if (§ < v[i - 1].first) {

dp[il[j]
} else {
dp[il[j]

= dp[i - 11[j]1;

= (dpli - 11031, dpli - 11[j - vli -

1].first] + v[i - 1].second);

}

cout << dp[n][V] << endl;



F /NEBRYIE44S3
#include <bits/stdc++.h>

using namespace std;

int (void) {
int V, n;
cin >> n >> V;
vector<pair<int, int>> v(n);
for (int i = 0; i < n; i++) {
cin >> v[i].first >> v[i].second;

vector<int> dp(V + 1, 0);
for (int i = 0; i < n; i++) {

for (int j = v[i].first; j <= V; j++) {
dpljl = (dp[jl, dpl[j - v[i].first] + v[i].second);

cout << dp[V] << endl;

Week 6 20250328
A /NBRBRARHE

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

int (void) {
int n;
cin >> n;
vector<int> h(n);
for (int i = 0; i < n; i++) {
cin >> h[i];

vector<int> dp(n, 1);
for (int 1 = 0; i < n; i++) {
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for (int j = 0; j < i; j++) {
if (h[j] >= h[i]) {
dp[i]l = max(dp[il, dp[j]l + 1);

int mmax = INT_MIN;
for (int i = 0; i < n; i++) {
Cmmax, dpl[il);

mmaXx

cout << mmax << endl;

B HifRa=/ BT E

#include<iostream>
using namespace std;

int Of
int n;
cin >> n;
int dpl[16009];
int dp2[1609];
int a[1009];
int ans = 0;

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

¥

for(int i = 0; i < n; i++){
dpl[i] = 1;
dp2[i] = 1;

3

for(int i = 1; i < n; i++){
for(int j = 0; j < i; j++){
ifCali]l <= al[j]{
dpl[i] = (dpi[il, dp1l[j]l + 1);

for(int i = n - 2; i >=0; i—-){



for(int j =n-1; j > 1i; j—I){
ifCa[i]l <= al[j]{
dp2[i] = (dp2[i]l, dp2[j] + 1);
3

}
for(int i = 0; i < n; i++){
ans = (ans, dpl[i] + dp2[i] - 1);

3

cout << n - ans;

return 0O;
¥
C RKAHFF

#include <bits/stdc++.h>
using namespace std;
int (void) {

string a, b;
cin >> a >> b;

vector<vector<int>> dp(a. O +1, <int>(b. O +1,
0));
for (int i = 1; i <= a. Q; i++) {
for (int j = 1; j <= b. Q; j++) {

if (al[i - 1] == b[j - 11) {

dp[il[j] = dpl[i - 11[j - 1] + 1;
} else {

dpl[il[j] = (dpli - 11[j]1, dplill[j - 11);
}

int mmax = INT_MIN;

for (int i = 0; i < a. O+ 1; i++) {
for (int j = 0; j < b. O +1; j++) {
mmax = (mmax, dp[il[j1);
}



\
28 cout << mmax << endl;

29 }

D [BI3Z &R

#include <bits/stdc++.h>

using namespace std;

string s;
cin >> s;
string s2 = s;

1
2
3
u
5 int main(void) {
6
7
8
9 reverse(s2.begin(), s2.end());

10

11 vector<vector<int>> dp(s.size() + 1, vector<int>(s.size() + 1));
12 for (int i = 1; i <= s.size(); i++) {

13 for (int j = 1; j <= s.size(); j++) {

14 if (s[i - 1] == s2[j - 1]) {

15 dp[il[j] = dpl[i - 11[j - 1] + 1;

16 } else {

17 dp[il[j] = max(dpl[i - 11[j1, dpl[il[j - 11);
18 }

19 }

20 3

21

22 // L = 1len - lcs

23 cout << s.length() - dpls.size()][s.size()] << endtl;
24}

E JEREEA

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

2 using namespace std;

3 #define max_Heap(x) priority_queue<x, vector<x>, less<x>>
4  #define min_Heap(x) priority_queue<x, vector<x>, greater<x>>
5 typedef long long 11;

6 typedef unsigned long long ull;

7 typedef pair<int, int> PII;

8 typedef pair<long long, long long> PLL;

9 const double PI = acos(-1);

10

11 int n, m;

12 char field[106][16];

13  vector<int> s[106];



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
4o
41
42
43
uy
45
U6

07
us
19
50
51
52
53
54
55
56
57
58

int dp[106][106][1066];

int main()

i

ios:
cin.

:sync_with_stdio(0);
tie(0);

cout.tie(0);

unordered_map<int, int> mp;

cin
for

for

& (j >

for

>> n >> m;

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

for (int j = 0; j < m; j++)
{
cin >> field[i][j];

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

for (int j = 0; j < (1 << m); j++)
{

bool ok = 1;

for (int k = 0; Kk < m; K++)

{

if (((j >> k) & 1) && (field[il[k] == 'H'))
{
ok = 0;
break;
¥
¥
ifF (GG&G<<1D Il G&G=<<2) Il (G&G>>1) Il (G
2)))
{
ok = 0;
}
if (ok)
s[i].push_back(j);
¥

(int 1 = 0; i < (1 << m); i++)

int cnt = 0;
for (int j = 0; j < m; j++)



59 i

60 if (4 >> j) & 1)

61 cnt++;

62 ¥

63 mp[i] = cnt;

6U }

65

66 for (int i = 0; i < s[1].size(); i++)

67 {

68 dp[1][il[0] = mp[s[1]1[i]];

69 }

70

71 s[0].push_back(0);

72

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

7u i

75 for (int num3 = 0; num3 < s[i].size(); num3++)

76 {

77 int s3 = s[i][num3];

78 for (int num2 = 0; num2 < s[i - 1].size(); num2++)

79 {

80 int s2 = s[i - 1][num2];

81 for (int numl = 0; numl < s[i - 2].size(); numl++)

82 {

83 int s1 = s[i - 2][numl];

8u if (1(sl & s2) && !(s1 & s3) && !(s2 & s3))

85 dplil[num3][num2] = max(dp[il[num3][num2], dp[i -
1] [num2][numl] + mp[s3]1);

86 ¥

87 ¥

88 ¥

89 }

90

91 int ans = 0;

92 for (int i = 0; i < s[n].size(); i++)

93 {

oy for (int j = 0; j < s[n - 1].size(); j++)

95 {

96 ans = max(Cans, dp[n][il[j1);

97 }

98 }

99 cout << ans;

100

101 return 0O;

102 }



F /NBRRYFR

#include <bits/stdc++.h>

using namespace std;

O 00 9 6 o1 F W N B
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#define
#define
typedef
typedef
typedef
typedef

const double PI

max_Heap(x) priority_queue<x, vector<x>, less<x>>

min_Heap(x) priority_queue<x, vector<x>,

long long 11;
unsigned long long ull;

pair<int, int> PII;

pair<long long, long long> PLL;

int main(Q)

i

acos(-1);

ios::sync_with_stdio(0);
cin.tie(0);
cout.tie(0);

int capacity, n;

cin >> capacity >> n;

int dp[(1 << n)];

memset(dp, 0x3f, sizeof(dp));
vector<int> s(n);

vector<int> w(n);

for (int i =

{

3

0; i < n; i++)

cin >> s[i] >> w[il;

for (int i =

{

int max_s
int sum_w

0; i < (1 << n); i++)

:@,
:0,

for (int j = 0; j < n; j++)

{

3

if (G >> §) & 1)

i

max_s = max(max_s, s[jl);
sum_w += w[j];

if (sum_w <= capacity)

{

3

else

{

dp[i]

= max_s;

greater<x>>



for (int j = (i - 1) &1i); j>0; j=C(0{G-1)&i))
{
dp[i] = (dp[il, dp[jl + dp[j * il);

}
cout << dp[(1 << n) - 11;

return 0O;

G HIRF T

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

string str;

bool (int i) {
string stril;
string str2;

for (int j = 0; j < 16; j++) {
if ((1>> j) & 1) {
strl += str[jl;

3
str2 = stril;

(strl. (), stril.end());
return strl == str2;
int O {
cin >> str;
int length = str. Q;

vector<int> dp(l << length, 0);

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

dpl[i] = (i) 2 1 : 16;

for (int j =14; j; j =G -1) & i) {
dp[i] = (dp[il, dpl[j] + dp[j * i1);

}

¥
cout << dp[(1 << length) - 11;
return 0O;
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#include<bits/stdc++.h>

using namespace std;
struct {
int val;
Node* 1lchild;
Node* rchild;
(int val) : (val), (NULL), (NULL) {3}
i

vector<int> inorder;
vector<int> preorder;
map<int, Node*> record;

Nodex* (vector<int> preorder, vector<int> inorder, int preL, int
preR, int inL, int inR) {
if (preL > preR) {
return NULL;

¥

Node* root = new (preorder[preL]);

record[preorder[preL]] = root;

int k = inL;

while (inorder[k] !'= preorder[preL]) {

K++;

}

int numLeft = k - inL;

root—->lchild = (preorder, inorder, preL + 1, preL +
numLeft, inL, k - 1);

root—>rchild = (preorder, inorder, preL + numLeft + 1,

preR, kK + 1, inR);
return root;

Node* (Node* root, Node* first, Node* second) 1{
if (root == NULL || root == first || root == second) {
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return root;

3
Node* left = (root—>1child, first, second);
Node* right = (root->rchild, first, second);

if (left && right) return root;
else if (left) return left;
else return right;

int O {
int M, N;
cin >> M >> N;
for (int i = 0; i < N; i++) {
int order;
cin >> order;

inorder. (order);
}
for (int i = 0; i < N; i++) {
int order;
cin >> order;
preorder. (order);
}
Node* root = (preorder, inorder, 0, N -1, 0, N - 1);
while (M--) {
int u, v;

cin >> u >> v;

if (record. (u) && record. (v)) {
Node* lca = (root, record[u], record[v]);
if (lca->val == u) {
cout << u << " is an ancestor of " << v << "." << endl;
¥
else if (lca—>val == v) {
cout << v << " is an ancestor of " << u << "." << endl;
¥
else {

cout << "LCA of " << u << " and " << v << " is " << lca-
>val << "." << endl;

}
}
else if (record. (u) {
cout << "ERROR: " << v << " is not found." << endl;
}
else if (record. (v)) {

cout << "ERROR: " << u << " is not found." << endl;



80 }

81 else {

82 cout << "ERROR: " << u << "
<< endl;

83 ¥

8y }

85 return 0O;

86 }

B FBI 1

#include <bits/stdc++.h>

using namespace std;

char val;
Node* 1lchild;

1

2

3

il

5 struct Node {
6

7

8 Node* rchild;
9

and " << v << "

are not found."

Node(char val) : val(val), lchild(NULL), rchild(NULL) {}

10 };

11

12 char classify(string str) {
13 bool containl = false;
14 bool contain® = false;
15

16 for (int i = 0; i < str.size(); i++) {
17 if (str[i] == '0') {
18 contain® = true;
19 }

20 else {

21 containl = true;
22 }

23 }

24 if (contain® && containl) {
25 return 'F';

26 }

27 else if (contain@){

28 return 'B';

29 }

30 else {

31 return 'I';

32 }

33 }

34

35 Nodex creatTree(string str) {



36 char val = classify(str);

37 int len = str.size();

38

39 if (len == 0) {

4o return NULL;

u1 }

u2

43 Node* node = new Node(val);
Uy if (len >= 2) {

u5 node->1lchild = creatTree(str.substr(0, len / 2));
U6 node->rchild = creatTree(str.substr(len / 2, len / 2));
u7 }

us return node;

49 }

50

51  void postorder(Node* node) {

52 if (node) {

53 postorder(node—>1lchild);
54 postorder(node->rchild);
55 cout << node—>val;

56 }

57 }

58

59 int main() {

60 int N;

61 string str;

62 cin >> N >> str;

63

64 Node* root = creatTree(str);
65 postorder(root);

66

67 return 0;

68 }

C Bk

#include <bits/stdc++.h>

using namespace std;

private:
int parent[50000];
int relation[50000];
int fakeCount;
10 int total;

1
2
3
|
5 class FoodUnion {
6
7
8
9



public:
(int n) {
for (int i = 1; i <= n; ++i) {
parent[i] = 1i;
relation[i] = 0;

¥
fakeCount = 0;
total = n;
¥
int (int x) {
if (x != parent[x]) {
int root = (parent[x]);
relation[x] += relation[parent[x]];
parent[x] = root;
}
return parent[x];
}
void (int x, int y, int relType) {
relType——;
if (x > total || y > total) {
fakeCount++;
return;
¥
if (relType == 1 && x == y) {
fakeCount++;
return;
¥
int rootX = (x);
int rootY = Cy);
if (rootX == rootY) {
int delta = ((relation[x] - relation[y]) % 3 + 3) % 3;
if (delta != relType) {
fakeCount++;
}
} else {
parent[rootX] = rootY;
relation[rootX] = relation[y] - relation[x] + relType;
¥
}

int () const {



57 return fakeCount;

58 }

59 };

60

61 int main() {

62 int n, Kk;

63 cin >> n >> k;

6U FoodUnion uf(n);

65

66 for (int i = 0; i < k; ++i) {
67 int type, a, b;

68 cin >> type >> a >> b;

69 uf.uniteCa, b, type);

70 }

71

72 cout << uf.getFakeCount() << endl;
73 return 0O;

4}

DR-_NMSE

1 #include<string>

2 #include<iostream>

3 #include <queue>

4  #include <algorithm>

5 #include <sstream>

6 using namespace std;

7

8 struct TreeNode {

9 int val;

10 TreeNode *lchild;

11 TreeNode *rchild;

12 TreeNode(int x) : val(x), lchild(NULL), rchild(NULL) {}
13 };

14

15 class Solution {

16 public:

17 int maxDepth(TreeNodex* p) {

18 int lh,rh, hi;

19 lh = rh = hi = 0;

20 if(p !'= nullptr){

21 if(p —>lchild == NULL) 1h = 0 ; else lh= maxDepth(p—->lchild);
22 if(p—>rchild == NULL) rh= 0 ; else rh= maxDepth(p->rchild);
23 if (Lh > rh) hi = 1h + 1; else hi = rh + 1;

24 }

25 else hi = 0;



26
27
28
29
30
31

32
33
34
35
36
37
38
39
4o
41
42
43
qy
45
U6
b7
ug
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

return hi;

i

void trimLeftTrailingSpaces(string &input) {

input.erase(input.begin(), find_if(input.begin(), input.end(), [1(int

ch) {

return !isspace(ch);

3));

void trimRightTrailingSpaces(string &input) {

input.erase(find_if(input.rbegin(), input.rend(),

return !isspace(ch);
}).base(), input.end());

TreeNode* stringToTreeNode(string input) {
trimLeftTrailingSpaces(input);

trimRightTrailingSpaces(input);

input = input.substr(l, input.length() - 2);

if (linput.size()) {
return nullptr;

string item;
stringstream ss;
ss.str(input);

getline(ss, item, ',');

TreeNode* root = new TreelNode(stoi(item));
queue<TreeNode*> nodeQueue;

nodeQueue.push(root);

while (true) {
TreeNode* node =
nodeQueue.pop();

nodeQueue. front();

if (!getline(ss, item, ',')) {

break;

trimLeftTrailingSpaces(item);
if (item != "null") {
int leftNumber

node->1lchild

= stoi(item);
new TreeNode(leftNumber);

[1(int ch) {



nodeQueue. (node->1child);

}
if (! (ss, item, ',')) {
break;
¥
(item);
if (item != "pull") {
int rightNumber = (item);
node->rchild = new (rightNumber);
nodeQueue. (node->rchild);
¥
¥
return root;
}
int O {
string line;
(cin, line);
TreeNode* root = (line);
int ret = Q. (root);
string out = (ret);
cout << out << endl;
return 0O;
¥
E #r— i
#include <bits/stdc++.h>
using namespace std;
struct {
char val;
TreeNode *left;
TreeNode *right;
(char val) : (val), (nullptr),
H
TreeNode =* (TreeNode *node, char val) {

if (node == nullptr) {
return nullptr;

}
if (node->val == val) {
return node;

Cnullptr) {}



TreeNode *p =

(node->1left, val);

if (p == nullptr) {
return (node->right, val);
}
return p;
¥
void (TreeNode *node) {
if (node == nullptr) {
return;
¥
cout << node—>val;
(node—>1left);
(node->right);
}
int (void) {
int n;
cin >> n;
TreeNode *root = nullptr;
TreeNode *p = root;
for (int i = 0; i < n; i++) {
char a, b, c;
cin >> a >> b >> c;
if (i ==0) {
root = new (a);
¥
p = (root, a);
if (b != "%') {
p—>left = new (b);
¥
if (c != "*') {
p—>right = new (c);
¥
}
(root);
cout << endl;
}

F Z_X#hERh

#include <bits/stdc++.h>



O 00 9 68 »1 FEF W

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
1o
u1
u2
u3
Uy
us5
U6
u7

using namespace std;

struct TreeNode {

int val;

TreeNode *left;

TreeNode *right;

TreeNode(int val) : val(val), left(nullptr), right(nullptr) {}
1%

TreeNode* traversal(vector<int>& pre, vector<int>& middle) {
if (pre.size() == 0) {
return nullptr;

¥
int rootVal = prel[0];
TreeNode *root = new TreelNode(rootVal);

if (pre.size() == 1) {
return root;

int index = -1;
for (int i = 0; i < middle.size(); i++) {
if (middle[i] == rootVval) f{
index = 1i;
break;

vector<int> leftMiddle(middle.begin(), middle.begin() + index);
vector<int> rightMiddle(middle.begin() + index + 1, middle.end());

vector<int> leftPre(pre.begin() + 1, pre.begin() + leftMiddle.size()
+ 1);
vector<int> rightPre(pre.begin() + leftMiddle.size() + 1, pre.end());

root—>left = traversal(leftPre, leftMiddle);
root—->right = traversal(rightPre, rightMiddle);

return root;
void traversal2(TreeNode *root) f{

if (root == nullptr) {
return;



us traversal2(root->left);

u9 traversal2(root—>right);

50 cout << root->val << ' ';

51 }

52

53 int main(void) {

54 int n;

55 cin >> n;

56 vector<int> pre(n);

57 vector<int> middle(n);

58

59 for (int i = 0; i < n; i++) {
60 cin >> pre[i];

61 }

62

63 for (int 1 = 0; i < n ; i++) {
64 cin >> middle[i];

65 }

66

67 TreeNode *root = traversal(pre, middle);
68

69 traversal2(root);

70 cout << endl;

71}

G ik

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

2

3 using namespace std;

L

5 class UnionFind {

6 private:

7 int father[5000];

8 int height[5000];

9

10  public:

11 UnionFind(int n) {

12 for (int i =1; i <= n; i++) {
13 father[i] = i;

14 height[i] = 1;

15 ¥

16 }

17

18 int get(int x) {

19 if (x == father[x]) {



20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
1o
u1
u2
u3
Uy
us5
16
07
us
19
50
51
52
53
51
55
56
57
58
59
60
61
62
63
64
65

return x;

}

return father[x] = get(father[x]);

void merge(int x, int y) {

i

i

if (height[x] == height[y]l) {
height[x]++;
father[y] = x;

(height[x] > height[y]) {

father[y] = x;

father[x] = y;

int main() {

int

x = get(x);
y = get(y);
if (x == vy)
return;
}
else {
}
else if
}
else §
}
}
n, m, p;

cin >> n > m >> p;

UnionFind friends(n);

for

for

(int i = 0;
int x, vy;
cin >> x >>

i<m; i++) {

A

friends.merge(x, y);

(int i = 0;
int x, vy;
cln >»> X =>>
if (friends.
cout <<
¥
else {
cout <<

i< p; i++) {
yi

get(x) == friends.get(y))
"Yes" << endl;

"No" << endl;



return O;

H M3 R

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

class {

private:
unordered_map<string, string> parent;
unordered_map<string, int> size;
unordered_map<string, int> depth;

public:

void (const string& person) {
if (parent. (person)) return;
parent[person] = person;
size[person] = 1;
depth[person] = 1;

}

string (const string& person) {
if (parent[person] != person) f{

parent[person] = (parent[person]);

¥
return parent[person];

¥

void (const string& a, const string& b) {
string rootA = (a);
string rootB = (b);
if (rootA == rootB) return;

if (depth[rootA] < depth[rootB]) {
parent[rootA] = rootB;
size[rootB] += size[rootA];
} else {
parent[rootB] = rootA;
size[rootA] += size[rootB];
if (depth[rootA] == depth[rootB]) {
depth[rootA]++;



}
¥
int (const string& person) {
return size[ (person)];
¥
¥
int O {
int relationCount;
cin >> relationCount;
DisjointSet network;
while (relationCount—-) {
string personl, person2;
cin >> personl >> person2;
network. (personl);
network. (person2);
network. (personl, person2);
cout << network. (personl) << endl;
¥
return O;
¥

Week 9
AR S

#include <bits/stdc++.h>

using namespace std;

const int MAXN = 50010;
int parent[MAXN], rel[MAXN];

int (int x) {
if (parent[x] '= x) {
int p = parent[x];
parent[x] = (p);
rel[x] = (rellx] + rellpl) % 3;
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13
4}
15
16 int
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
ue
41
u2
u3
uy
u5
U6
u7
u8
49
50
51
52
53 }

B &l

return parent[x];

main() {

ios::sync_with_stdio(false);
cin.tie(NULL);

int n, k;
cin >> n >>

k;

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

rel[i] =

¥
int ans = 0;
while (k--)

0;

{

int d, x, vy;
cin > d >> x >> v;

iF(x<1]lx>n]ly<1]|ly>n]] (d==2&& x

ans++;

continue;

}

int fx =
if (fx =

if (

findf(x), fy = findf(y);
= fy) {
d::l){

if ((rellx] - relly] + 3) % 3 != 0) ans++;

} else {

}
} else {
if (

if ((rellx] - relly] + 3) % 3 != 1) ans++;

d::l){
parent[fx] = fy;
rel[fx] = (relly] - rellx] + 3) % 3;

} else {

}
cout << ans
return 0O;

parent[fx] = fy;
rel[fx] = (relly] + 1 - rel[x] + 3) % 3

<< endl;

1  #include <cstdio>
2 #include <cstdlib>

y)) {



#include <algorithm>
using namespace std;

const int MAXN = 30001;

int parent[MAXN];
int distance_[MAXN];
int size_[MAXN];

void O {
for (int i = 1; i <= 30000; ++i) {
parent[i] = i;
distance_[i] = 0;
size_[i] = 1;

¥
}
int (int x) {
if (parent[x] != x) {
int old_parent = parent[x];
(old_parent);
distance_[x] += distance_[old_parent];
parent[x] = parent[old_parent];
}
return parent[x];
¥
void (int i, int j) {
int x = (1);
int y = (3);
if (x I=y) {
parent[x] = y;
distance_[x] = size_[y];
size_[y] += size_[x];
¥
¥
int O {
Q;
int T;
("%d", &T);
char op;
int a, b;
while (T--) {

(" %c %d %d", &op, &, &b);
if Cop == 'M') {



(a, b);
} else {

int x_root = (a);
int y_root = (b);
if (x_root != y_root) f{
("-1\n");
} else {
int diff = (distance_[a] - distance_[b]);
("%d\n", diff - 1);
¥
¥
¥
return 0O;

C E-Xi L#5zh

#include <bits/stdc++.h>

using namespace std;

string (string &s) {
string result;
int i = 0;
while (i < s. O) {
if (i ==0) {
result. (s[il);
i++;
continue;
¥
if (s[i] == 'U") {
if (result. () == 'L' || result. () == 'R") {
result. Q;
it++;
continue;
}
¥
result. (s[il);
DRI
}

return result;

int (void) {



ios:: (false);
cin. (0);
unsigned long long N, X;
cin >> N >> X;
string s;
cin >> s;
s = (s);
for (char ¢ : s) {
if (c == '"U"){
X /= 2;
} else if (c == 'L') {
X *= 2,
} else {
X=X=*2+1,;

}

cout << X << endl;

D ZRIZFHW

#include <iostream>
using namespace std;

struct {
int value;
Node* left;
Node* right;
(int v) : (v), (nullptr), (nullptr) {3}
5
Nodex* (const string& sequence) {
if (sequence. ()) return nullptr;
Node* root = new (sequence[0] - '0');
for (int i = 1; i < sequence. Q; ++i) {
int num = sequencel[i] - '0';

Node* current = root;
Node* previous = nullptr;

while (current != nullptr) {
previous = current;
if (num < current->value)
current = current->left;
else



current = current->right;

Node* newNode = new Cnum) ;
if (num < previous->value)
previous->left = newNode;

else
previous->right = newNode;
¥
return root;
¥
bool (Node* a, Node* b) {
if (!a & !'b) return true;
if ('a || !'b) return false;
return (a->value == b->value) &&
(a—>left, b—>left) &&
(a->right, b->right);
}
int O {
int m;
string baseSequence;
cin >> m >> baseSequence;
Node* referenceTree = (baseSequence);
while (m—) {
string testSequence;
cin >> testSequence;
Node* testTree = (testSequence);
cout << ( (referenceTree, testTree) ? "YES"
endl;
¥
return 0O;
}

E The order of a Tree

#include <iostream>
#include <cstring>
using namespace std;

"NO") <<



const int N = 100010;

int value[N], leftChild[N], rightChild[N], preorderResult[N];
int nodeCount, totalNodes;

void (int rootIndex, int val) {
if (val <= valuel[rootIndex]) f{
if (leftChild[rootIndex])
(leftChild[rootIndex], val);
else
leftChild[rootIndex] = totalNodes;
} else {
if (rightChild[rootIndex])
(rightChild[rootIndex], val);
else
rightChild[rootIndex] = totalNodes;

}
}
void (int index) {
preorderResult[nodeCount++] = value[index];
if (leftChild[index]) (leftChild[index]);
if (rightChild[index]) (rightChild[index]);
¥
int O {
int n;

while (cin >> n) {
(leftChild, 0, sizeof leftChild);
(rightChild, 0, sizeof rightChild);
int rootIndex = -1, x;
totalNodes = 0;

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

cin >> x;

if (rootIndex == -1) {
value[++rootIndex] = x;

} else {

value[++totalNodes] = x;
(rootIndex, x);

nodeCount = 0;
(rootIndex);



cout << preorderResult[0];
for (int i = 1; i < nodeCount; ++i)

cout << " " << preorderResult[i];

cout << endl;

return 0O;

F — X

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

struct {
int val;
TreeNode *left;
TreeNode *right;
(int val) (val),

b

TreeNode =*
inRight, int preLeft, int preRight) {
if (inLeft >= inRight) {
return nullptr;

¥

int rootVal = pre[preLeft];

TreeNode *root = new (rootVal);
if (inRight - inLeft == 1) {

return root;

3
int i = 0;
for (i = inLeft; i < inRight; i++) {
if (in[i] == rootVal) {
break;
}
3
root—->left = (in, pre, inLeft,
inLeft);

root->right = (in, pre, i + 1,
+ 1, preRight);

return root;

(nullptr),

(nullptr) {}

(vector<int>& in, vector<int>& pre, int inLeft, int

i, preLeft + 1, preLeft + i -

inRight, preLeft + i - inLeft



vector<int> v;

void (TreeNode *node) {
if (node == nullptr) {
return;

(node—->1left);
(node->right);

V. (node->val);
¥
int (void) {
ios:: (false);
cin. (0);
int n;
while (cin >> n) {
V. Q;
vector<int> (n);
for (int i = 0; i < n; i++) {
cin >> prel[il;
}
vector<int> in(n);
for (int i = 0; i < n; i++) {
cin >> in[i];
¥
TreeNode *root = (in, pre, 0, in. (), 0, pre. 0);
(root);
for (int 1 = 0; i <n - 1; i++) {
cout << v[i] << " "
¥
cout << v[n - 1] << endl;
¥
¥
G &R _X MR FiERH
#include<string>
#include<iostream>

#include <queue>
#include <algorithm>
#include <sstream>
using namespace std;
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16
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us
19
50

struct TreeNode {
int val;
TreeNode *1lchild;
TreeNode *rchild;

int ltag;

int rtag;

TreeNode(int x) : val(x),ltag(e®),rtag(e), lchild(NULL), rchild(NULL)
i}
i

class Solution {
public:
void inorderthread(TreeNode * thr) {
TreeNode * p = thr;
while (p) {
while(p—>1ltag == 0 && p->lchild) p = p—>1lchild;
cout << p—>val << endl;
while (p—->rtag == 1 && p—>rchild) {
p = p—>rchild;
cout << p—>val << endl;

}
p = p—>rchild;

void trimLeftTrailingSpaces(string &input) {
input.erase(input.begin(), find_if(input.begin(), input.end(), [](int
ch) {
return !isspace(ch);

3));

void trimRightTrailingSpaces(string &input) {
input.erase(find_if(input.rbegin(), input.rend(), [J1(int ch) {
return !isspace(ch);
}).base(), input.end());

void inThread(TreeNode *p, TreeNode *&pre){



if(p){
(p—>1lchild, pre);
if(p—>1child == NULL){
p—>Llchild = pre;
p—>ltag = 1;
}

if(pre != NULL && pre->rchild

pre->rchild = p;
pre->rtag = 1,

== NULL){

¥
pre = p;
(p—>rchild, pre);
¥
¥
void (TreeNode * root){
TreeNode * pre = NULL;
if(root){
(root, pre);
}
}
TreeNodex (string input) {
(input);
(input);
input = input. (1, input. O - 2);
if (!input. ) {
return nullptr;
}
string item;
stringstream ss;
Ss. (input);
(ss, item, ',');
TreeNode* root = new ( (item));
queue<TreeNode*> nodeQueue;
nodeQueue. (root);
while (true) {
TreeNode* node = nodeQueue. Q;

nodeQueue.pop();

if (! (ss, item, ',')) {

break;
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trimLeftTrailingSpaces(item);
if (item !'= "null") {
int leftNumber = stoi(item);

node->1child = new TreeNode(leftNumber);

nodeQueue.push(node->1child);

}

if (!getline(ss, item, ',')) {
break;

}

trimLeftTrailingSpaces(item);
if (item != "null") {
int rightNumber = stoi(item);

node->rchild = new TreelNode(rightNumber);

nodeQueue.push(node->rchild);

}

return root;

int main() {
string line;
getline(cin, line);
TreeNode* root = stringToTreeNode(line);
createThreadTree(root);
Solution().inorderthread(root);
//TravIn_Thread_BT(root);
return O;

Week 10 £

A Trees on the level
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#include<iostream>
#include<cstring>
#include<queue>
#include<stdio.h>
#include<string>
using namespace std;
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#define maxn 300

struct {
int val;
bool haveVal;
int 1,r;
} tree[300];
int root,len;
bool ok;

bool O {

string s;
ok = true;
root = 0,len=1,tree[0].1=-1,tree[0].r=-1,tree[0].haveVal=false;
for (;;) {

if (!Ccin>>s))return false;

if (s=="()")return true;

int v,now=root;

(&s[1], "%d", &v);

int i=s. (', ')+1;
while (s[i] != ')') {
if (s[i] == 'L") {
if (treelnow].l == -1) {

tree[now] .l = len++;

tree[tree[now].1].1=-1,tree[tree[now].1l].r=-1,tree[tree[now].1].haveVal=Ffa
3
now = tree[now].l;
3
elsei
if (treelnow].r == -1){
tree[now].r = len++;

tree[tree[now].r].1=-1,tree[tree[now].r].r=-1,tree[tree[now].r].haveVal=Ffa
¥

now = tree[now].r;

}
it++;

}

if (treel[now].haveval) {
ok = false;

}

tree[now].val = v;
tree[now] .haveVal = true;
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int main() {
while (read_input()) {

if (lok) {
cout << "not complete" << endl;
continue;

¥

string s="";

queue<int> q;

q.push(root);

int now;

while (q.size()) {
now = q.front(); q.popQ);
if (!tree[now].haveVal) {

s= "not complete";

break;
}
else {
if (s == "")
s += to_string(treelnow].val);
else
s += " "+to_string(treel[now].val);
3

if(tree[now].l!=-1)q.push(treelnow].1);
if(treel[now].r!=-1)q.push(treel[now].r);

¥

cout << s << endl;
}
return 0O;

C Shaolin
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#include <iostream>
#include <cstdio>
#include <cstring>
#include <vector>
#include <set>
#include <algorithm>
#include <cmath>
#include <map>

using namespace std;

#define MAX_N 100006
int n;
map<int, int> distanceMap;
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map<int, int>::iterator lowerIt, prevIt;

int main() {
while (scanf("%d", &) == 1 && n) {
distanceMap.clear();
distanceMap[1000000000] = 1;

for (int i = 0; i < n; i++) {
int x, y;
scanf("%d %d", &x, &y);

lowerIt = distanceMap.lower_bound(y);

if (lowerIt == distanceMap.begin()) {
printf("%d %d\n", x, lowerIt->second);
} else {
prevIit = lowerIt;
prevIit——;

if (abs(y - prevIt->first) <= abs(y - lowerIt—>first)) {
printf("%d %d\n", x, prevIt->second);

} else {
printf("%d %d\n", x, lowerIt->second);

distanceMaply] = x;

}

return 0O;

D Robotic Sort
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#include<stdio.h>
#include<algorithm>
#include<string.h>
using namespace std;
#define N 500006
#tdefine lc (tr[id].c[e])
#define rc (tr[id].c[1])
#define key (tr[tr[root].c[1]].c[0])
struct tree
i

int fa,sum,c[2],1lz,v;
}tr[NT;



13 struct point

4 {

15 int v,id;

16 bool operator<(const point a)const
17 {

18 if(a.v==v)return id<a.id;

19 else return v<a.v;

20 3

21 }so[N/5];

22 int tot,root,n;

23 int xia[N];

24 int newpoint(int d,int f)

25 {

26 tr[tot].sum=1;

27 tr[tot].v=d;

28 tr[tot].c[0]=tr[tot].c[1]=-1;
29 tr[tot].1z=0;

30 tr[tot].fa=Ff;

31 return tot++;

32}

33 void push(int id)

30§

35 int lsum,rsum;

36 if(lc==—1)1sum=0;

37 else lsum=tr[lc].sum;

38 if(rc==—1)rsum=0;

39 else rsum=tr[rc].sum;

ue tr[id].sum=lsum+rsum+1;
TN

42  int build(int 1,int r,int v)
u3

uy if(r<UVreturn -1;

u5 int mid=(r+1)>>1;

U6 int ro=newpoint(mid,v);
u7 xia[mid]=ro;

ug tr[ro].c[0]=build(l,mid-1,ro0);
u9 trlro].c[1]=build(mid+1,r,ro);
50 push(ro);

51 return ro;

52 }

53 void lazy(int id)

54§

55 if(tr[id].12)

56 {

57 swap(lc,rc);

58 tr[lc].1z"=1;
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trlrc].1z"=1;
tr[id].1z=0;

void xuanzhuan(int x,int k)

i

if(tr[x].fa==-1)return ;
int fa=tr[x].fa;
int w;
lazy(fa);
lazy(x);
tr[fal.c[!k]l=tr[x].c[k];
if(trlx].c[k]!'=-1)tr[trix].c[k]].fa=fa;
tr[x].fa=tr[fal.fa;
tr[x].c[k]l=Ffa;
if(tr[fal.fa!=-1)
{
w=tr[tr[fa].fal.c[1]==Ffa;
tr[tr[fal.fal.clw]l=x;
}
tr[fal.fa=x;
push(fa);
push(x);

void splay(int x,int goal)

i

int

if(x==-1)return ;
lazy(x);
while(tr[x].fa!=goal)
{
int y=tr[x].fa;
lazy(trly].fa);
lazy(y);
lazy(x);
bool w=(x==tr[y].c[1]);
if(trly].fa!=goal&&w==Cy==tr[trly].fal.c[1]))xuanzhuan(y, !'w);
xuanzhuan(x, !w);
¥
if(goal==-1)root=x;
push(x);

next(int id)

lazy(id);



int p=tr[id].c[1];
if(p==—1)return id;
(p);
while(tr[p].c[0]!=-1)
{
p=tr[pl.c[0];
(p);
}

return p,;
int @)

while( ("%d",&n),n)

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

("%d",&so[i].v);

so[i].id=1i;
}
(so+l,so+n+1);
so[0].id=0;
tot=0;
int d,1;
root= (0,n+1,-1);
for(int i=1;i<=n;i++)
{
int ro=xial[so[i].id];
int ne;

(ro,-1);
d=tr[tr[root].c[0]].sum;
l=xial[so[i-1].id];
ne= (ro);

(l,-1;

(ne,root);

(root);
(trlroot].c[1]1);
tr[key].1z"=1;
if(i'=1) "),
("%d",d);

(u\nn);
¥

return 0O;

}

E Looploop RAIgEEAR T



O 00 9 660 o1 E W N BB

£ £ E EFE EFE £ E W W W W W W W W W W N N NMNDNMDMDDMNMDMDDNMDMDNDMDMNMDMDMDMNMD PP RP PP RFRPRFRPEFRP PR
O o1 E W N P © W 000 O EFE W N P © U 000 O E W N P ©O©O W 0900 O FE W N PO

#include <functional>
#include <iostream>
#include <cstdio>
#include <cstdlib>
#include <cstring>
#include <algorithm>
#include <map>

#include <cmath>

using namespace std;
typedef long long 11;
typedef long double 1d;
#define key_value ch[ch[root][1]][0]
const int maxn = 200010;

int ch[maxn][2];

int prel[maxn],siz[maxn],num[maxn];
int rev[maxn], key[maxn];

int add[maxn];

int Min[maxn],almaxn];

int tot,tp;

int root,n;

void push_up(int r)

{
int lson = ch[r][0],rson = ch[r][1];
siz[r] = siz[lson] + siz[rson] + 1;
Min[r] = min(key[r],min(Min[lson],Min[rson]));
¥
void update_add(int r,int val)
{
if(!r) return;
key[r] += val;
add[r] += val;
Min[r] += val;
}
void inOrder(int r)
{
if(!r)
return,;
inOrder(ch[r][0]);
printf("%d ", key[rl);
inOrder(ch[r][1]);
}

void debug()
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inOrder(root);

cout <<endl;
}
void update_rev(int r)
{

if(!r)return ;

swap(ch[r][0],chlr][1]);

rev[r] "= 1;

¥
void push_down(int r)
{

if(revlr])

{
update_rev(ch[r][0]);
update_rev(ch[r][1]);
rev[r] = 0;

}

if(add[r])

{
update_add(ch[r][0],add[r]);
update_add(ch[r][1],add[r]);
add[r] = 0;

¥

¥

void NewNode(int &r,int far,int k)
{
r = ++tot;
pre[r] = far;
ch[r][0] = ch[r][1] = o;
siz[r] = 1;
Min[r]
key[r]
rev[r]
add[r]

1
K
K;
0
0

void rotat(int x,int kind)
{
int y = pre[x];
push_down(y);
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push_down(x);

chlyl['kind] = ch[x][kind];

pre[ch[x][kind]] = y;

if(prely])
chlprelyl]l[chlprelyl]l[1]l==y] = x;

pre[x] = prely];

ch[x][kind] = vy;

prely]l = x;

push_up(y);

void build(int &x,int 1,int r,int far)
{
if(l > r) return ;
int mid = (l+r) >>1;
NewNode(x,far,al[mid]);
build(ch[x][0],1,mid-1,x);
buildCch[x][1],mid+1,r, x);
push_up(x);

void splay(int r,int goal)
{
push_down(r);
while(pre[r] != goal)
{
if(pre[prel[r]] == goal)
1
push_down(prel[r]);
push_down(r);
rotat(r,chlprelr]][0] == r);
¥
else
1
push_down(pre[prel[r]]);
push_down(prelr]);
push_down(r);
int y = prelr];
int kind = ch[prel[yl]l[0] == y;
if(chly]l[kind] == r)

{
rotat(r, 'kind);
rotat(r,kind);
}
else

i
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int

int

rotat(y,kind);
rotat(r,kind);

¥
}
}
push_up(r);
if(goal == 0)
root = r;

get_kth(int r,int K)

push_down(r);

int t = siz[ch[r][0]] + 1;

if(k == t)return r;

if(t > k) return get_kth(ch[r][e],k);
else return get_kth(ch[r][1],k-t);

get_next(int r)

push_down(xr);
if(ch[r][1] == O@)return -1;
r = ch[r][1];
whileCch[r][0])
{
r = ch[r][o];
push_down(xr);
¥

return r;

void Reverse(int 1,int r)

{

splay(get_kth(root,1),0);
splay(get_kth(root,r+2),root);
update_rev(key_value);
push_up(ch[root][1]);
push_up(root);

void Add(int 1,int r,int val)

i

splay(get_kth(root,1),0);
splay(get_kth(root,r+2),root);



185 update_add(key_value,val);

186 push_up(ch[root][1]);

187 push_up(root);

188 }

189

190  void ini(int n)

191 {

192 tot = root = 0;

193 ch[root][0] = ch[root]l[1] = prel[root] = siz[root] = num[root] = 0;
194 Min[root] = Ox3f3f3f3f;

195 rev[root] = add[root] = 0;
196 NewNode(root,0,-1);

197 NewNode(ch[root][1],root,-1);
198 for(int i=1; i <= n; i++)

199 {

200 scanf("%d",&al[i]);

201 }

202 build(key_value,1,n,ch[root][1]);
203

204 push_up(ch[root][1]);

205 push_up(root);

206 }

207

208 int get_min(int r)

209 {

210 push_down(xr);

211 while(ch[r][0])

212 i

213 r = chlr][e];

214 push_down(r);

215 }

216 return r,

217 }

218

219 int Delete(int r)

220 {

221 int t = get_kth(root,r+l);
222 splay(t,0);

223 ifCch[root][0] == 0 || chl[root]l[1] == 0)
224 i

225 root = ch[root][0] + ch[root][1];
226 pre[root] = 0;

227 return key[t];

228 }

229 int k = get_minCch[root][1]);

230 splay(k,root);
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ch[
roo
pre
pre
pus
n——
ret

ch[root][1]1[0] = ch[root][0];
t = ch[root][1];

[chlroot][0]] = root;

[root] = 0;

h_up(root);

1

urn key[t];

void Insert(int x,int y)

i

spl
spl
New
pus
pus

n++:

ay(get_kth(root,x),0);
ay(get_kth(root,x+1),root);
Node(key_value,ch[root][1],y);
h_up(ch[root][1]);

h_up(root);

void Move(int x)

{

//

if(x

{

}

else

{

== 1)

int t = Delete(n);
Insert(l,t);
debug(Q);

int t = Delete(l);
Insert(n+l,t);

int main()

{

int
int

while(scanf("%d%d%d%d" ,&n, &p, &K1, &Kk2)

{

p, K1, K2;
cas = 1;

if(!n && 'p && 'kl && !'k2)
break;

printf("Case #%d:\n", cas++);

ini(n);

char opr[10];

EOF)



277 int x;

2178 for(int i =1; i <= p; i++)
279 1

280 scanf("%s",opr);

281 ifCopr[0] == 'a')

282 {

283 scanf("%d",&x);
284 Add(1,k2,x);

285 ¥

286 else if(opr[0] == 'm')
287 {

288 scanf("%d",&x);
289 Move(x);

290 }

291 else if(opr[0] == 'r')
292 {

293 Reverse(1,kl);

294 }

295 else if(opr[0] == 'q')
296 {

297 printf("%d\n", key[get_kth(root,2)]);
298 }

299 else if(opr[0] == 'i')
300 {

301 scanf("%d",&x);
302 Insert(2,x);

303 ¥

304 else if(opr[0] == 'd')
305 {

306 Delete(1);

307 ¥

308 ¥

309 }

310 return 0O;

311}

Week 10 i3 F
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1  #include <iostream>
2 #include <cstring>
3 using namespace std;
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const int N = 1e5 + 10, INF = 1leS;
struct {
int son[2];
int key, val;
int cnt, size;
} tr[N];
int n, root, idx;

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

¥
void (int p) {

tr[pl.size = tr[tr[p].son[0]].size + tr[tr[p].son[1]].size +
tr[p]l.cnt;
}
void (int& p, int d) {

int q = tr[p]l.son[d " 1];

tr[p]l.sonld " 1] = tr[ql.son[d], tr[ql.son[d] = p, p = q;

(trlp]l.son[d]);

}
void (int& p, int key) {

if (lp) p = (key);

else if (key < trl[p].key) {

(tr[pl.son[0], key);
if (trltr[p]l.son[@]].val > tr[p].val) (p, 1;
} else if (key > tr[p]l.key) {
(trlpl.son[1], key);
if (trltr[p]l.son[1]].val > tr[p].val) Cp, 9);
} else tr[pl.cnt++;
(p);

}
void (int& p, int key) {

if (!p) return;

if (key < tr[p].key) (trlp]l.son[0], key);

else if (key > tr[pl].key) (trlp]l.son[1], key);

else if (tr[pl.cnt > 1) tr[pl.cnt—;
else if (!tr[p]l.son[0] && !tr[p]l.son[1]) p = 0;
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else if (!'tr[pl.son[1] || Ctr[pl.son[0] && tr[tr[p]l.son[0]].val >
tr[tr[p]l.son[1]].val)) {
rotate(p, 1);
remove(tr[p].son[1], key);
} else {
rotate(p, 0);
remove(tr[pl].son[0], key);

pushup(p);

int get_rank_by_key(int p, int key) {

if (!p) return 0;

if (key < tr[pl.key) return get_rank_by_key(tr[p].son[0], key);

else if (key > tr[p].key) return tr[tr[p].son[0]].size + tr[p].cnt +
get_rank_by_key(tr[p].son[1], key);

else return tr[tr[p]l.son[0]].size + 1;

int get_key_by_rank(int p, int rank) {

if (!p) return INF;

else if (rank <= tr[tr[pl.son[0]].size) return
get_key_by_rank(tr[p].son[0], rank);

else if (rank > tr[tr[p].son[0]].size + tr[p]l.cnt) return
get_key_by_rank(tr[p].son[1], rank - tr[tr[p].son[0]].size - tr[p]l.cnt);

else return tr[p].key;

int get_prev(int p, int key) {
if (!p) return -INF;
if (key <= tr[pl.key) return get_prev(tr[pl.son[0], key);
else return max(tr[pl.key, get_prev(tr[p].son[1], key));

int get_next(int p, int key) {
if (!p) return INF;
if (key >= tr[pl.key) return get_next(tr[p]l.son[1], key);
else return min(tr[pl.key, get_next(tr[p]l.son[0], key));

int main() {
scanf("%d", &n);
while (n—) {
int op, Xx;
scanf("%d%d", &op, &x);



91 if (op == 1) insert(root, x);

92 else if (op == 2) remove(root, x);

93 else if (op == 3) printf("%d\n", get_rank_by_key(root, x));
oy else if (op == 4) printf("%d\n", get_key_by_rank(root, x));
95 else if (op == 5) printf("%d\n", get_prev(root, x));

96 else if (op == 6) printf("%d\n", get_next(root, x));

97 }

98

99 return 0O;

100 }

D ¥FF =X

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

2 using namespace std;

3 const int N=1000010;

4 long long a[N],lL[N],r[N],n,ans=0;

5 inline bool dfs(long long 12,long long r2){
6 if(12==-1&&r2==-1)

7 return true;

8 if(l12==-1]| |r2==-1||a[12]!=alr2])
9 return false;

10 return dfs(l[12],r[r2])&8&dfs(l[r2],r[12]);
11 }

12 inline long long get(long long x){

13 if(x==-1)

14 return 0O;

15 else

16 return get(l[x])+get(r[x])+1;
17 }

18 int main(){

19 cin>>n;

20 for(long long i=1;i<=n;i++)

21 cin>>ali];

22 for(long long i=1;i<=n;i++)

23 cin>>1[i]>>r[i];

24 for(long long i=1;i<=n;i++)

25 if(dfs(i,i))

26 ans=max(ans,get(i));

27 cout<<ans;

28 return 0;

29 1}

E T2 " MpI{E



1  #include <iostream>

2 #include <cstdio>

3  #include <algorithm>

4  #include <cstring>

5

6 using namespace std;

7

8 typedef long long LL;

9

106 const int N = 1le5 + 5;

11

12 LL tr[N];

13 LL cnt[50];

14

15 int main()

16 {

17 int n, k = 1;scanf("%d", &n);
18 for(int i = 1; i <= n; ++ i) scanf("%lld", &tr[il);
19

20 for(int i =1, j =1; i <= n; ++ i)
21 i

22 cnt[k] += tr[i];

23

24 if(i - j>= (1 <<(k-1)) -1)
25 {

26 j =i+ 1;

27 K ++;

28 }

29 }

30

31 int ans = 0, maxx = 1-1e6;

32 for(int i = 1; i <= k ; ++ i)
33 ifCent[i] > maxx)

34 {

35 maxx = cnt[i];

36 ans = i;

37 }

38 cout << ans <<endl;

39 return 0O;

4o

41}

Week 12 18 I
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A Root of AVL Tree

#include <iostream>
using namespace std;

struct {
int key;
Node *left, *right;
int height;
(int K) : (k), (nullptr), (nullptr), (1) {1
3
int (Nodex* n) {
return n ? n—>height : 0;
¥
void (Node* n) {
n—->height = ( (n—->left), (n->right)) + 1;
¥
int (Node* n) {
return (n—->left) - (n—>right);
¥
Node* (Node* y) {
Node* x = y—>left;
Node* T2 = x—>right;
x—>right = vy;
y->left = T2;
(y);
(x);
return x;
}
Nodex (Node* x) {
Node* y = x->right;
Node* T2 = y—>left;
y—>left = x;
x->right = T2;
(x);
Cy);
return vy,
¥
Node=* (Node* node, int key) {

if (!node)



return new (key);
if (key < node—>key)

node->left = (node->left, key);
else
node->right = (node—>right, key);
(node);
int bf = (node);

if (bf > 1 && Kkey < node->left—>key)

return (node);
if (bf < -1 && key > node->right->key)
return (node);
if (bf > 1 && Kkey > node->left—>key) {
node->left = (node—>1left);
return (node);
}
if (bf < -1 && key < node->right->key) {
node->right = (node->right);
return (node);
}
return node;
¥
int O {
ios:: (false);
cin. (nullptr);
int N;
cin >> N;
Node* root = nullptr;
for (int i = 0; i < N; i++) {
int x;
cin >> Xx;
root = (root, x);
}
if (root)
cout << root->key << "\n";
return 0O;
}

B BIEVHENBHIER

#include<iostream>
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#include<vector>

using namespace std;

struct BTreeNode

i

i

int *keys; // o4l

int t; // &ADEt

BTreeNode **C; // 1 11/ 12041
int n; // R AT R A
bool leaf; // BEAM T

BTreeNode(int _t, bool _leaf); // Mi&EK%L

void insertNonFull(int K); // 4HI9 ARG, A
void splitChild(int i, BTreeNode *y); // /%A
void traverse(); // /)

BTreeNode *search(int k); // &4k

class BTree

{

BTreeNode *root; // B0
int t; // B/bEt

public:

3

BTree(int _t)
{ root = NULL; t = _t; }

void traverse()
{ if (root != NULL) root->traverse(); }

BTreeNode* search(int k)

{ return (root == NULL)? NULL : root->search(k); }

void insert(int K);

BTreeNode: :BTreeNode(int t1, bool leafl)

{

t = t1,;
leaf = leafl;

keys = new int[2xt-1];
C = new BTreeNode *[2*t];

n =0;



ug
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
su
85
86
87
88
89
20
91
92
93

void BTreeNode: :traverse()

i

int
for

1

}

i;
(i =

if (

cout

0; i < n; i++)

leaf == false)
C[i]->traverse();
<< keys[i] << endl;

if (leaf == false)

c[i]

->traverse();

BTreeNode *BTreeNode: :search(int k)

{

int

i =

;

while (i < n & k > keys[i])

i++;

if (i < n && keys[i] == k)

retu

rn this;

if (leaf)

retu

rn NULL;

return C[i]->search(k);

void BTree::insert(int k)

i

if (
1

3

else

{

root

root
root
root

if (
i

== NULL)

= new BTreeNode(t, true);
—>keys[0] = k;
->n = 1;

root->n == 2%t-1)

BTreeNode *s = new BTreeNode(t, false);
s—>C[0] = root;
s—>splitChild(@, root);
int i = 0;
if (s—>keys[0] < k)
ST

s—>C[i]->insertNonFull(k);
root = s;



9y else

95 root—->insertNonFull(k);
96 }

97 }

98

99 void BTreeNode::insertNonFull(int k)
100 {

101 int i = n-1;

102

103 if (leaf == true)

104 i

105 while (i >= 0 && keys[i] > k)
106 1

107 keys[i+1l] = keys[i];

108 i—;

109 }

110

111 keys[i+1l] = k;

112 n = n+l;

113 }

114 else

115 {

116 while (i >= 0 && keys[i] > k)
117 i——;

118

119 if (C[i+1]->n == 2*t-1)

120 1

121 splitChild(i+1, C[i+1]);
122

123 if (keys[i+1] < k)

124 it++;
125 }

126 C[i+1]->insertNonFull(k);

127 }

128 }

129

130 void BTreeNode::splitChild(int i, BTreeNode *y)
131 {

132 BTreeNode *z = new BTreeNode(y—>t, y->leaf);
133 z—>n = t - 1;

134

135 for (int j = 0; j < t-1; j++)

136 z—>keys[j] = y—>keys[j+t];

137

138 if (y—>leaf == false)

139 {



140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
led
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185

int

for (int j = 0; j < t; j++)

z—>C[j] = y—>C[j+t];

y=>n = t - 1;
for (int j = n; j >= i+1; j—-)

C[j+1]1 = c[j];
Cli+1] = z;
for (int j = n-1; j >= 1i; j—-)

keys[j+1] = keys[jl;

keys[i] = y->keys[t-1];

n:n+1;

main()

int t, n, m;

cin>>t>>n>>m;

BTree tree(t);

vector<int> a(n);

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

1

cin>>a[il;

tree.insert(alil);

tree.traverse();

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

1

int q;

cin>>q;

BTreeNode =*res

tree.search(q);

if (res)

{

for (int j = 0; j < res—>n; j++)
{

cout << res->keys[jl;

if (j < res->n - 1) cout << '
3

cout << endl;



return 0O;

C $Bz3EPERY{ER

#include <bits/stdc++.h>

using namespace std;

int O {
ios:: (false);
cin. (nullptr);
int n, m;
cin >> n >> m;

vector<vector<int>> (n, <int>(n, 0));

for (int k = 0; k < m; ++k) {

int type, u, v;

cin >> type >> u >> v;

if (type == 0) {
adj_matrix[u][v]

} else {
adj_matrix[ul[v] = 1;
adj_matrix[v][u] = 1;

1
=

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

cout << adj_matrix[i][j] << (j == n -1 2 "" : " "),
}
cout << "\n";
}
return 0O;

D $hiERBV(ER

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

const int MAXN = 100 + 5;



vector<int> G[MAXN];

5
6
7 int main() {
8 ios::sync_with_stdio(false);
9

cin.tie(nullptr);

10

11 int n, m;

12 cin >> n >> m;

13 int a, x, y;

14 for (int i = 0; i < m; i++) {
15 cin >> a >> x >> y;

16 if (a == 0) {

17 G[x].push_back(y);

18 } else {

19 G[x].push_back(y);

20 GLy].push_back(x);

21 }

22 }

23

24 for (int i = 0; i < n; i++) {
25 cout << i << ":";

26 for (int j = (int)G[i].size() - 1; j >=0; j—) {
27 cout << " " << G[il[j];
28 ¥

29 cout << "\n";

30 }

31

32 return 0;

33 }

E BB

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

2 using namespace std;

3  dint main(Q) {

4 ios::sync_with_stdio(false);
5 cin.tie(nullptr);

6 int n;

7 cin >> n;

8 vector<int> deg(n);

9 long long sum = 0O;

10 for (int 1 = 0; i < n; i++) {
11 cin >> deg[i];

12 sum += deg[i];

13 }

14 if (sum % 2) {



15 cout << "None\n";

16 return 0O;

17 }

18 vector<vector<int>> adj(n, vector<int>(n, 0));
19 vector<pair<int,int>> v(n);

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

21 v[i] = {deg[il, i};

22 }

23 for (int round = 0; round < n; round++) {
24 sort(v.begin() + round, v.end(), [&]Cauto &, auto &b) {
25 return a.first > b.first;

26 ¥,

27 int d = v[lround].first;

28 int u = v[round].second;

29 if (d<0|] d>n-1- round) {
30 cout << "None\n";

31 return O;

32 }

33 for (int k = 1; k <= d; k++) {

34 int vi = v[round + k].second;
35 if (v[round + k].first <= 0) {
36 cout << "None\n";

37 return 0O;

38 ¥

39 adjlullvi]l = adjlvil[u] = 1;
4o vlround + K].first——;

u1 }

u2 v[round].first = 0;

u3 }

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

u5 if (v[i].first !'= 0) {

U6 cout << "None\n";

u7 return O;

us }

U9 }

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

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

) cout << adj[il[j]l << (j +1 <n? " ' : "\n');
53 }

54 }

55 return O;

56 }

Week 12 18 F
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W% 7T —il
A AVL Tree

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

int a[u6], n;
int O {
ale] = 1;
all] = 2;

for (int i = 2; i <= 45; i++)
al[i] = a[i - 1] + a[i - 2] + 1;
while (~ ("%d", &n), n) {
int ans = 0;
while (a[ans] <= n) ans++;
("%d\n", ——ans);
¥

return 0O;

Week 13 i F
AFREENENPOT S

#include <bits/stdc++.h>

using namespace std;

int (void) {
int n, m;
int count[100055] = {0};
cin >> n >> m;

for (int i = 0; i < m; i++) {
int a, b;
cin >> a >> b;
count[a]++;
count[b]++;
if (count[a] == m) {
cout << a;
return O;
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}

if (count[b] == m) {
cout << b;
return O;

}
for (int i = 1; i <= n; it++) {
if (count[i] == n - 1) {
cout << i;
return O;

B 22K

#include <bits/stdc++.h>

using namespace std;

vector<int> graph[1000];
bool vst[1000];

void (int node) {

int

vst[node] = true;

for (int i = 0; i < graph[node].

int nextNode = graph[node][i];

if (!vst[nextNode]) {

(nextNode);
¥
}
O {
int n, m;

(vst, false, sizeof(vst));
cin >> n >> m;

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

int a, b;

cin >> a >> b;
graphl[a]. (b);
graph[b]. (a);

Q; i+ {



int components = 0;
for (int i = 1; i <= n; i++) {
if (lvst[i]) {
components++;

(i);

3

cout << components - 1;

return 0;

C iBIXih3%

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

struct {
int Kki;
vector<int> adj;

int O {
int n;
cin >> n;
vector<Node> (n);
for (int 1 = 0; i < n; ++i) {
int ki, m;
cin >> ki >> m;
vector<int> (m);
for (int j = 0; j < m; ++j) {
cin >> adjl[jl;

}
nodes[i] = {ki, adj};
}
if (n == 1) {
cout << "Yes" << endl;
return O;
¥
vector<vector<int>> (n + 1);

for (int u = 1; u <= n; ++u) {
for (int v : nodes[u - 1].adj) {
adj_forward[u]. (v);



vector<vector<int>> (n + 1);
for (int u =1; u <= n; ++u) {
for (int v : adj_forward[u]) {
adj_backward[v]. (u);

bool in_reachable_from_start[101] = {false};
queue<int> q;

q. (1);
in_reachable_from_start[1] = true;
while (!q. ) {

int u = q. Q;

q.pop(Q);

for (int v : adj_forward[u]) {
if (!in_reachable_from_start[v]) {
in_reachable_from_start[v] = true;

q. v);

bool in_can_reach_end[101] = {false};
queue<int> q2;

q2. (n);
in_can_reach_end[n] = true;
while (!q2. ) {
int v = q2. Q;
q2.popQ);

for (int u : adj_backward[v]) {
if (!in_can_reach_end[u]) {
in_can_reach_end[u] = true;
q2. (w);

vector<pair<int, int>> edges;
for (int u =1; u <= n; ++u) {
if (in_reachable_from_start[u] && in_can_reach_end[ul]) {
for (int v : nodes[u - 1].adj) {
if (in_can_reach_end[v]) {
edges. (u, v);



int initial = 100 + nodes[0].ki;
if (initial <= 0) {

cout << "No" << endl;

return O;

vector<int> (n + 1, INT_MIN);
max_energy[1] = initial;

for (int i = 0; i < n; ++i) {
bool updated = false;
for (auto& e : edges) {
int u = e.first, v = e.second;
if (max_energy[u] > 0) {
int new_energy = max_energyl[u] + nodes[v - 1].Ki;
if (new_energy > max_energy[v] && new_energy > 0) {
max_energy[v] = new_energy;
updated = true;

¥
if (lupdated) break;

bool has_positive_cycle = false;
for (auto& e : edges) {
int u = e.first, v = e.second;
if (max_energyl[u] > 0) {
int new_energy = max_energyl[u] + nodes[v - 1].Kki;
if (new_energy > max_energy[v] && new_energy > 0) {
has_positive_cycle = true;
break;

if (has_positive_cycle) {
cout << "Yes" << endl;
return O;



if (max_energy[n] > 0) {
cout << "Yes" << endl;
} else {
cout << "No" << endl;

return 0O;

D =i
#include <bits/stdc++.h>

using namespace std;

using iéd4 = long long;
typedef long long 11;

const int maxn
const int maxm

5e4 + 6;
Seld + 6;

struct {
int to, len;

5
vector<edge> e[maxn];

struct {
i6d dis;
int num;
bool operator>(const node &) const {
return dis > a.dis;

i

i64 minDis[maxn];
bool vis[maxn];
priority_queue<node, vector<node>, greater<node>> pq;

void (int n, int s) {
for (int i = 1; i <= n; it++) {
minDis[i] = lel0;

3
minDis[s] = ©O;
pq. ({0, si);

While (!pq. ()) {



36
37
38
39
4o
41
42
43
qy
45
L6
b7
ug
49
50
51
52
53
54
DO
56
o
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81

int main
ios:
cin.

int
cin
vect
for

3

s =
int
whil

¥
dijk
iey
bool
for

}
if (

else

int u = pg.top().num;
pq.popQ);
if (vis[u]) continue;
vis[u] = 1;
for (edge eg : el[ul) {
int v = eg.to;
int w = eg.len;
if (minDis[v] > minDis[u] + w) {
minDis[v] = minDis[u] + w;
pq.push({minDis[v], v});

0O {
:sync_with_stdio(false);

tie(nullptr);

n, m, s;
>> n >> m;

or<int> a(n + 1);

(int i = 1; i <= n; i++) {
cin >> a[il;

17
u, v, w;
e (m—) {

cin >> u >> v >> w;
e[u].push_back({v, w});
e[v].push_back({u, w});

stra(n, s);
ans = 0;
ok = 1;
(int i =1; i n; i++) {
if (minDis[i] == lel0) {
ok = 0;
break;

A
1

}

ans += a[i] * minDis[i];

ok)
cout << ans << '\n';

cout << "No Answer\n";



return O;

E PSR EERS

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

vector<int> graph[1000];
int dist[1000];

void (int start) {
(dist, -1, sizeof(dist));
queue<int> nodes;
nodes. (start);
dist[start] = 0;

while (!nodes. O) 1
int cur = nodes. Q;
nodes. Q;

for (int i = 0; i < graph[cur].
int next = graph[cur][il];

if (dist[next] == -1) {
nodes. (next);
dist[next] = dist[cur] + 1;
¥
¥
¥
}
int @)
int N;

int maxNode;
int maxPath = 0;
cin >> N;

for (int i = 0; i < N - 1; i++) {

int a, b;

cin >> a >> b;
graph[a]. (b);
graph[b]. (a);

O; i++) {



u1

u2 shortestPath(1l);

u3 for (int i = 1; i <= N; i++) {
uy if (dist[i] > maxPath) {
u5 maxPath = dist[i];

46 maxNode = 1i;

u7 }

us }

49 shortestPath(maxNode);

50 for (int i = 1; i <= N; i++) {
51 if (dist[i] > maxPath) {
52 maxPath = dist[i];

53 ¥

54 }

55

56 cout << maxPath << endl;

57

58 return 0O;

59 }

Week 1318 F
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A /NBERYIIERZE

1 #include <iostream>

2 #include <vector>

3  #include <queue>

4  #include <limits>

5 using namespace std;

6

7 const int INF = numeric_limits<int>::max();
8

9 struct Edge {

10 int to;

11 int h;

12 };

13

14 void dijkstra(int s, int v, const vector<vector<kEdge>>& g, vector<int>&

mh) {
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priority_queue<pair<int, int>, vector<pair<int, int>>,
greater<pair<int, int>>> pq;

pq. ({0, s});
mh[s] = 0;
While (!pq. ()) {

int u = pq. () .second;
int curr_h = pq. () .first;

Pq. Q;

if (curr_h > mh[u]) continue;

for (const auto& e : gl[ul) {
int next_v = e.to;
e.h;

int next_h

if (mh[next_v] > (mh[ul, next_h)) {
mh[next_v] = (mh[ul, next_h);
pq. ({mh[next_v], next_v});

int O {
int n, m, t;
cin >> n >> m >> t;

vector<vector<Edge>> g(n + 1);
for (int i = 0; i < m; ++i) {
int s, e, h;

cin >> s >> e >> h;

gls]. ({e, h});

while (t—-) {
int a, b;
cin >> a >> b;

vector<int> mh(n + 1, INF);

(a, n, g, mh);

int res = mh[b];
if (res == INF) cout << "-1" << endl;



else cout << res << endl;

return 0O;

TRNREAHAK

#include <iostream>
#include <vector>
#include <cmath>
using namespace std;

const int MAXN = 10001;
const int MAXLOG = 15;

vector<int> adj[MAXN];

int parent[MAXN];

int depth[MAXN];

int ancestor[MAXN][MAXLOG] ;

void (int node, int par,
parent[node] = par;
depth[node] = dep;

for (int i = 0; i < adj[node].
int child = adj[nodel][i];

if (child != par) {

(child, node,

void (int N) {

int dep) {

; ++i) {

dep + 1);

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

ancestor[i][0] = parent[i];

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

if (ancestor[i][j - 1] !'= -1) {

ancestor[i][j] =

N; ++j) {

ancestor[ancestor[i][j — 1]]1[j - 11;



int (int u, int v) {

if (depth[u] < depth[v]) (u, v);

int log;

for (log = 1; (1 << log) <= depth[u]; ++log);
log—-;

for (int i = log; i >= 0; ——-i) {
if (depth[u] - (1 << i) >= depth[v]) {
u = ancestor[u][il;

if (u == v) return u;

for (int i = log; i >= 0; —i) {
if (ancestor[ul[i] !'= -1 && ancestor[ul[i] !'= ancestor[v][i]) {
u = ancestor[u][i];

v = ancestor[v][i];
}
}
return parent[u];
}
int O {

int N, M, S;
cin >> N >> M >> §;

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

adj[i]. Q;
parent[i] = -1;
depth[i] = 0;

for (int j = 0; j < MAXLOG; ++j) {
ancestor[il[j] = -1;

¥

¥

for (int i = 1; i < N; ++i) {
int x, vy;
cin >> x >> y;
adj[x]. (y);
adjly]. (x);

(s, -1, 0);



(N);

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

int a, b;
cin >> a >> b;
int lca = (a, b);
cout << lca << endl;
¥
return 0O;

C BT

#include <iostream>
#include <vector>
#include <climits>

using namespace std;

int O 1
int n;
cin >> n;
vector<vector<int>> (n, <int>(n));
for (int 1 = 0; i < n; ++i) {
for (int j = 0; j < n; ++j) {
cin >> adjl[il[j];

}
3
vector<int> (n);
vector<bool> (n, false);

for (int i = 0; i < n; ++i) {
lowcost[i] = adj[0]1[il;

3

visited[0] = true;

int sum = 0;

for (int cnt = 1; cnt < n; ++cnt) {
int min_val = INT_MAX;
int min_idx = -1;
for (int j = 0; j < n; ++j) {
if (!visited[j] && lowcost[j] < min_val) {
min_val = lowcost[j];
min_idx = j;



¥
if (min_idx == -1) {
break;
¥
sum += min_val;
visited[min_idx] = true;
for (int j = 0; j < n; ++j) {
if (lvisited[j] && adj[min_idx]J[j] < lowcost[jl) {
lowcost[j] = adjlmin_idx][j];

cout << sum << endl;

return 0O;

D THZI&

#include<bits/stdc++.h>

#define 11 long long

using namespace std;

const int MAXN = 2505;

struct {int u, v, w; };

vector<Edge> G;

int f[MAXN], degree[MAXN], n, m, s, u, v, sum;
int ff[MAXNI];

void (int n) {
for (int i = 1; i <= n; ++i) f[i] = i;
}
int (int i) {
return f[i] == i ? f[i] : f[i] = (fL[iD);
}
void (int i, int j) {
f[ (1] = (3);
}

bool (const Edge &a, const Edge &b) {
return a.w < b.w;

int 0O 1



27
28
29
30
31
32
33
34
35
36
37
38
39
1o
u1
u2
u3
Uy
us5
16
07
us
19
50
51
52
53
51
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72

ios::sync_with_stdio(0);
cin.tie(@), cout.tie(0);
cin >> n >>m >> s;
init(n);
for (int i = 1; i <=m; ++i) {
cin >> u >> v;
degree[u]++, degree[v]++;
sum += abs(u - v);
merge(u, v);
}
degree[s]++;
for (int i = 1; i <= n; ++i) ff[i] = f[i];
for (int i = 1; i <= n; ++i) {
for (int j = 1; j <= n; ++j) f[j] = Ff[j];
degree[i]++;
int ans = sum, pre = 0;
vector<int> V;
for (int j = 1; j <= n; ++j) {
if (degree[j]) V.push_back(j);
}
for (int j = 1; j <= n; ++j) {
if (degreel[j] & 1) {
if (lpre) pre = j;
else {
ans += (j - pre);
for (int k = pre + 1; k <= j; ++k) merge(k, k - 1);
pre = 0;

¥
G.clear();
for (int j = 0; j + 1 < V.size(); ++j) {
if (Findf(V[j1) !'= findf(V[j + 11)) {
G.push_back({V[jl, V[j + 11, V[j + 11 - Vv[j1});

}
sort(G.begin(), G.end(), cmp);
for (const auto &e : G) {
if (findf(e.u) !'= findf(e.v)) {
merge(e.u, e.v); ans += 2 * e.w;

}
}
degree[i]——;
cout << ans << " ",
}
return 0;
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#include<bits/stdc++.h>

using namespace std;

const int MAXN
const int MAXM

10001 ;
20001 ;

int cnt, money[MAXN];
bool vis[MAXN];

struct {
int v, next;
int len;

} E[MAXM];

int p[MAXN], eid = 1;

void (int u, int v) {
Eleid].v = v;
E[eid].next = pl[ul;
plul = eid++;

int n, m;
int indegree[MAXN];

void O {
queue<int> q;
for (int i = 1; i <= n; i++) {
if (indegree[i] == 0) {
q. (1);
vis[i] = true;

}
}
while (!q. 0) {
int now = q. Q;
q.popQ);
cnt++;

for (int i = plnow]; i; i = E[i].next) {
int v = E[i].v;
if (--indegreel[v] == 0) {
q. (v);
vis[v] = true;
money[v] = money[now] + 1;



¥
}
¥
int O {
(indegree, 0, sizeof(indegree));
(money, 0, sizeof(money));
cin >> n >> m;
for (int i = 1; i <=m; i++) {
int u, v;
cin >> u >> v;
(v, uw;
indegree[u]++;
¥
Q;
int ans = 0;
for (int i = 1; i <= n; i++) {
if (lvis[i]) {
cout << "Unhappy!" << endl;
return 0O;
¥
ans += money[il;
}
cout << ans + n * 100 << endl;
return O;
¥

F FIRERRHIO]RE

#include <bits/stdc++.h>

using namespace std;
const int MAXN = 1001;

vector<int> adj[MAXN];
int degree[MAXN];
bool visited[MAXN];

void (int v) {
visited[v] = true;
for (int u : adjlv]) {
if (!visited[u]) {
(u);



15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
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34
35
36
37
38
39
4o
41
42
43
qy
45
L6
b7
ug
49
50
51
52
53
54
DO
56
o
58
59
60

bool isConnected(int N) {

int

memset(visited, false, sizeof(visited));
int start = -1;
for (int i = 1; i <= N; ++3i) {
if (degree[i] > 0) {
start = i;
break;

3

if (start == -1) return true;
dfs(start);

for (int i = 1; i <= N; ++i) {
if (degree[i] > 0 && !visited[i]) {
return false;

}

return true;

main() {
int N, M;
cin >> N >> NM;

for (int i = 0; i < M; ++i) {
int u, v;
cin >> u >> v;
adj[u].push_back(v);
adj[v].push_back(u);
degreel[u]++;
degreel[v]++;

if (!isConnected(N)) {
cout << 0 << endl;
return 0O;

for (int i = 1; i <= N; ++i) {
if (degree[i] % 2 != 0) {
cout << 0 << endl;
return O;



cout << 1 << endl;

return 0;

G B ERHE

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

int O {
int n;
cin >> n;
vector<vector<int>> (n), (n);
for (int i = 0; i < n; ++i) {
int j;
while (cin >> j && j != 0) {
I
adj[i]. (j);
adj_t[j]. (1);
}
¥
vector<bool> (n, false);

vector<int> order;
function<void(int)> dfsl
visited[u] = true;

[&1(Cint uw) {

for (int v : adjlul) {
if (lvisited[v]) {
(v);
}
}
order. (w;

for (int i = 0; i < n; ++i) {
if (lvisited[i]) {
(1);

(order. (), order.end());



vector<int> (n, -1);
int current_component = 0;
visited. (n, false);
function<void(int)> dfs2 = [&](int u) {
visited[u] = true;
component[u] = current_component;
for (int v : adj_t[ul) {
if (lvisited[v]) {
(v);

i

for (int u : order) {
if (lvisited[ul]) {
(u);

current_component++;

}
}
int k = current_component;
vector<int> (k, 0), (k, 0);
vector<vector<bool>> (k, <bool>(k, false));

for (int u = 0; u < n; ++u) {
for (int v : adj[ul) {
if (component[u] != component[v]) {

int cu = component[ul];

int cv = component[v];

if (ladded[cullcv]) {
added[cul][cv] = true;
outdegree[cu]++;
indegree[cv]++;

int c1 = 0, c2 = 0;

for (int i = 0; i < k; ++i) {
if (indegree[i] == 0) cl++;
if (outdegree[i] == 0) c2++;

}
int ansl = cl;
int ans2 = (k == 1) ? 0 : (cl, c2);



cout << ansl << endl;
cout << ans2 << endl;

return 0O;

Week 14 i F
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#include <bits/stdc++.h>
using namespace std;

const int MAXN = 1000005;
int w[MAXN], nextArr[MAXN];
char s[MAXN], pattern[MAXN];
int total = 0;

void computeLPS(Cconst char *pat, int m, int *1lps) {
int len = 0;
lps[e] = o;
int i = 1;
while (i < m) {
if (pat[i] == pat[len]) {
len++;
lps[i] = 1len;
i++;
} else {
if (len !'=0) {
len = 1lps[len - 1];

} else {
lps[i] = o;
i++;

3

void kmpSearch(const char *text, const char *pat) {


https://voj.mobi/contest/386/
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int n (text);
(pat);

(pat, m, nextArr);

int m

int i =0, j = 0;
while (i < n) {
if (pat[j]l == text[i]) {

i++;
J++;

}

if (j ==m) {
total++;

j = nextArr[j - 1];
} else if (i < n && pat[j] != text[i]) {

if (5 '=0) {
j = nextArr[j - 1];
} else {
i++;
}
¥
}
}
int O {
int n, a, b, 1, r;
cin >> n >> a >> b >> 1 >> r;
cin >> pattern;
for (int i = 0; i < n; ++i) {
if (i ==0) {
wli]l = b;
} else {
wlil = (w[i - 1] + a) % n;
¥
if (w[i] >= 1 && w[i] <= r) {
s[i] = (w[il % 2 ==0) ? 'A' : 'T';
} else {
s[i]l = (w[il ¥ 2 ==0) ? 'G' : 'C';
¥
}
(s, pattern);
cout << total;
return 0;
}

B iz FIT=F

#include <bits/stdc++.h>



using namespace std;
const int ALPHABET_SIZE = 26;

struct {
Node *children[ALPHABET_SIZE];
Node =*fail;
int cnt;
O {
for (int i = 0; i < ALPHABET_SIZE; i++) {
children[i] = nullptr;
¥
fail = nullptr;
cnt = 0O;

H
Node *root;

void (string word) f{
Node *p = root;
for (char c : word) {
int idx = ¢ - 'a';
if (p—>children[idx] == nullptr) {
p—>children[idx] new Q;

}
p = p—>children[idx];
}

p—>cnt++]

void O {
queue<Node*> q;

root—>fail = root;
for (int i = 0; i < ALPHABET_SIZE; i++) {
if (root->children[i] != nullptr) {
root->children[i]->fail = root;

qg. (root->children([i]);
} else {
root->children[i] = root;
}
}
while (!q. ) {
Node *u = (. Q;

q.popQ);



for (int i = @; i < ALPHABET_SIZE; i++) {
if (u—>children[i] != nullptr) {
Node *v = u->children[il];
v—>fail = u->fail->children[i];

q. (v);
} else {
u->children[i] = u->fail->children[i];
¥
}
3
¥
long long (string article) {
long long ans = 0;
Node *p = root;
for (char c : article) {
int idx = ¢ - 'a';
p = p—>children[idx];
Node *temp = p;
while (temp != root) {
ans += temp->cnt;
temp = temp->fail;
}
}
return ans;
¥
int O {
int n;
cin >> n;
root = new Q;
string word;
for (int i = 0; i < n; i++) {
cin >> word;
(word) ;
¥
Q;
string article;
cin >> article;
cout << (article) << endl;
return 0O;
}

C F&%%8Y Bug

#include <iostream>
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#include <cstdio>
#include <cstring>

using namespace std;

#define MAX_N 2333430
#tdefine MAX_C 26

struct Trie {
int *ch[MAX_N];
int tot;
int cnt[MAX_NI];

Trie() {
tot = 0;
memset(ch, 0, sizeof(ch));
memset(ent, 0, sizeof(cnt));

void insert(const char *str) {
int p = 0;
for (int i = 0; str[i]; ++i) {
if Cch[p]l == NULL) {
ch[p] = new int[MAX_C];
memset(ch[p], -1, sizeof(int) * MAX_C);
}
if (chlpllstr[i] - 'a'] == -1) {
chlpllstr[i] - 'a']l = ++tot;

}

p = chlpllstr[i] - 'a'];
3
cntlpl++;

bool find(const char *str) {

int p = 0;

for (int i = 0; str[i]; ++i) {
if (ent[p] != 0) return true;
if (ch[p] == NULL) return false;
if (chlpllstr[i] - 'a'] == -1) return false;
p = ch[pllstr[i] - 'a'l;

¥

return false;



48  char s[MAX_N][15];
49 Trie trie;

50

51 int main() {

52 int n;

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

54 getchar();

55 bool ans = false;

56 for (int 1 = 0; i < n; ++i) {
57 scanf("%s", s[il]);

58 getchar();

59 trie.insert(s[il]);

60 }

61 for (int 1 = 0; i < n; ++i) {
62 if (trie.find(s[i])) {
63 ans = true;

64 break;

65 }

66 }

67 if (ans) {

68 puts("Bug!");

69 } else {

70 puts("Good Luck!");

71 }

72 return O;

73 }

D BRI

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

2 using namespace std;

3

4 vector<int> getNext(const string& p)
5 int m = p.size();

6 vector<int> next(m + 1, -1);

7 int i =0, j=-1;

8 while (i < m) {

9 if (j == -1 || pli]l == p[jD)
10 it+;

11 j++;

12 next[i] = j;

13 } else {

14 j = next[j];

15 }

16 }

17 return next;



18 1}

19

20 int main() {

21 string s1, s2;

22 getline(cin, sl);

23 getline(cin, s2);

24

25 int n = s2.size();

26 int m = sl.size();

27 if (m==0 |[] n==20) {
28 cout << 0 << endl;
29 return 0O;

30 ¥

31

32 vector<int> next = getNext(sl);
33 int j =0, 1i=0;

34 int overlap = 0;

35

36 while (i < n) {

37 if (3 == m) {

38 j = next[j];

39 }

40 if (j == -1 || s2[i] == s1[j]) {
u1 j+;

u2 i+t

u3 if (4 == n) {

uy overlap = j;
U5 }

U6 } else {

u7 j = next[j];

us 3

19 ¥

50

51 if (overlap > 0) {

52 cout << sl.substr(@, overlap) << " " << overlap << endl;
53 } else {

54 cout << 0 << endl;
55 }

56

57 return 0O;

58 }

Week 1518 F
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#include <bits/stdc++.h>

using namespace std;

int O {
string s;
cin >> s;
int n = s. Q;

vector<int> (n, 0);
for (int i = 1; i < n; i++) {
int j = next[i-1];
while (j > 0 && s[i] != s[j1) {
j = next[j-11;

¥
if (s[i] == s[j]) {
J++;
}
next[i] = j;
¥
int T = n;

if (next[n-1] '= 0 & n % (n - next[n-1]) == 0) {
T = n - next[n-1];

string ss = s + s;
int n2 = 2 * n;
vector<int> Z(n2, 0);
if (n2 > 0) {
Z[0] = n2;
int 1L = 0, =0,
for (int i = 1; i < n2; it++) {
if (i <=7r) {

|.s

Z[i] = (r -1i+1, zZ[i - 11);
3
while (i + Z[i] < n2 && ss[Z[i]] == ss[i + Z[i]]) {
Z[i]++;
3
if (i +2[i]1 -1 >1r) {
1 = 1i;
r=1i+ z[i] - 1;
3



int cnt_less = 0, cnt_equal = 0, cnt_greater = 0;
for (int k = 0; k < T; k++) {
int start = (n - k) % n;
if (start == 0) {
cnt_equal++;
} else {
if (Z[start] >=n) {
cnt_equal++;
} else {
if (ss[start + Z[start]] < ss[Z[start]]) {
cnt_less++;
} else {
cnt_greater++,;

cout << cnt_less << " " << cnt_equal << " " << cnt_greater << endl;
return 0O;



