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void bfs(Node *root) //I EhiciEMH

{
head = tail = 0;
Queue[tail++] = root;
while(head<tail)
{
Node *node = Queuel[head];
cout << node->key << endl;
if(node->lchild) Queue[tail++] = node->1child;
if(node->rchild) Queue[tail++] = node->rchild;
head++;
}
return;
}
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© HUHTIREREETHA, BFHANAE, EFHAULE, HHENSH

void dfs(Node *root) //FEi%iEiM

{
if(root == NULL) return;
int start,end;
tot += 1;
start = tot;
if(root->lchild) dfs(root->lchild); //&3, ARRSX
if(root->rchild) dfs(root->rchild); //HER—REHEFEHREN—RI%
tot += 1; //EREGR B R AL ik
end = tot;
cout << root->key << endl;

return;
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#include<bits/stdc++.h>
using namespace std;
void build inorder thread(Node *root)

{
if(root == NULL) return ;
if(root->ltag == 0) build inorder thread(root->lchild);
if(inorder root == NULL) inorder root = root; //root
ERFBEHNE—ITR, WELHinorder root
if(root->lchild == NULL) //@13K
{
root->lchild = prenode;
root->ltag = 1;
}
if(prenode && prenode->rchild == NULL) //f54
{
prenode->rchild = root;
prenode->rtag = 1;
}
prenode = root; //EHiprenode, iLEIEAYFIEZIETE
EMT R
if(root->rtag == 0) build inorder thread(root->rchild);
return;
}

void build inorder thread(Node *root)

{
build inorder thread(root);
prenode->rchild = NULL; //MERFIEFBETRE, prenodelfsARE—TH R
prenode->rtag = 1;
return;
}

Node *getnext(Node *root)

{
if(root->rtag == 1) return root->rchild; //EAXENZE, &
R SL I B2 IR AR i [ BN SR HY
root = root->rchild; / /R EIX—1TPE root iy
EHR—FEEETNL, MEPFEHF, HETRNEHEX
IMMRAEFRNEEINT R, BALFERETRERD
while(root->ltag == 0 && root->lchild) //¥root->tag
H1E, FMRAESHEAFN, BEREITHREFRNRE
BT =R
{
root = root->lchild;
}
return root;
b
int main()
{

Node *node = inorder root; //EigEPFEHINE—ITR
while(node)



{

cout << node->key << " "
node = getnext(node);

}

clear(root);

return 0;

FANGZREES I TRANT— T HRELEBIATRNES HTFRE—ITR, BTFHEFET—ITR, EhTEREH
R4k
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#include<bits/stdc++.h>
using namespace std;
#define KEY(n) (n ? n->key : -1) //Z#iibREH—

typedef struct Node

{

int key;

struct Node *1lchild, *rchild;
INode;

Node *getnewnode(int key)

{
Node *p = new Node;
p->key = key;
p->lchild = p->rchild = NULL;
return p;
}

void clear(Node *root)

{
if(root == NULL) return ;
clear(root->lchild);
clear(root->rchild);
delete root;
return ;

}

Node *insert(Node *root,int key)

{
if(root == NULL) return getnewnode(key);
if(rand()%2) root->lchild = insert(root->lchild,key);
else root->rchild = insert(root->rchild,key);
return root;
}

Node *getranderbinarytree(int n)

{
Node *root =NULL;
for(int i = 0;1 < n;i++)
{
root = insert(root,rand() % 100);
}
return root;
}

char buff[1000];
int len = 0; //["XREEKE

void _ serialize(Node *root) //fERRIFEAFETIL

{
if(root == NULL) return;



len += sprintf(buff + len ,"%d",root->key);//sprintfAUiREIERHHHIFRTEK
if(root->lchild == NULL && root->rchild == NULL) return;
len += sprintf(buff + len ,"(");
_ serialize(root->lchild);
if(root->rchild)
{
len += sprintf(buff + len ,",");
__serialize(root->rchild);
}
len += sprintf(buff + len ,")");
return ;

void serialize(Node *root)

{
memset (buff,0,sizeof (buff));
len = 0;
__serialize(root);
return;
}

void print(Node *node)

{
printf("%d(%d,%d)\n",KEY(node),KEY(node->1child),KEY(node->rchild));
return ;

void output(Node *root)

{
if(root == NULL) return;
print(root);
output(root->lchild);
output(root->rchild);
return;

}

int main()

{
srand((unsigned)time(NULL));
#define n 10
Node *root = getranderbinarytree(n);
serialize(root);
output(root);
cout << buff << " " <<"I"XRK";
clear(root);
return 0;

}
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#include<bits/stdc++.h>
using namespace std;
#define KEY(n) (n ? n->key : -1) //Z=#iibREH—

typedef struct Node

{

int key;

struct Node *lchild,*rchild;
INode;

Node *getnewnode(int key)

{
Node *p = new Node;
p->key = key;
p->lchild = p->rchild = NULL;
return p;
}

void clear(Node *root)

{
if(root == NULL) return ;
clear(root->lchild);
clear(root->rchild);
delete root;
return ;

}

Node *insert(Node *root,int key)

{
if(root == NULL) return getnewnode(key);
if(rand()%2) root->lchild = insert(root->lchild,key);
else root->rchild = insert(root->rchild,key);
return root;
}

Node *getranderbinarytree(int n)

{
Node *root =NULL;
for(int i = 0;1 < n;i++)
{
root = insert(root,rand() % 100);
}
return root;
}

char buff[1000];
int len = 0; //["XREBKE

void  serialize(Node *root) //fERBIFERFIK
{
if(root == NULL) return;
len += sprintf(buff + len ,"%d",root->key);//sprintfRuiREIERHHAIFRTER



if(root->lchild == NULL && root->rchild == NULL) return;
len += sprintf(buff + len ,"(");
__serialize(root->lchild);
if(root->rchild)
{
len += sprintf(buff + len ,",");
~ serialize(root->rchild);
}
len += sprintf(buff + len ,")");
return ;

void serialize(Node *root)

{
memset (buff,0,sizeof (buff));
len = 0;
~_serialize(root);
return;
}

Node *deserialize(char *buff,int n)
{
Node **s = (Node **)malloc(sizeof(Node *) * 100);
int top = -1,flag = 0,scode = 0; //XEFERATRENNELBLE
Node *p NULL , *root =NULL;
for(int i = 0 ; buff[i];i++)
{

switch(scode)
{
case 0:
{
if(buff[i] >= '0' && buff[i] <= '9') scode = 1;
else if(buff[i] == '(') scode = 2;
else if(buff[i] == ',') scode = 3;
else scode = 4;
i-=1;
}
break;
case 1:
{
int num = 0;
while(buff[i] <= '9' && buff[i] >= '0')

{
num = num * 10 +(buff[i] - '0');
i+=1;
}
p = getnewnode(num);
if(top >= 0 && flag == 0) s[top]l->lchild = p;
if(top >= 0 && flag == 1) s[top]->rchild = p;



i-=1; //%%nunfE, isERT—NMIE, BNEEFEI+], RITEREM, EXi-1
scode = 0;
}
break;
case 2:
{
s[++top]l = p;
flag = 0;
scode = 0;
}
break;
case 3:
{
flag = 1;
scode = 0;
}
break;
case 4:
{
root = s[top--];
scode = 0;
}

break;

b

return root;

void print(Node *node)
{
printf("%d(%d,%d)\n",KEY(node),KEY(node->lchild),KEY(node->rchild));

return ;

void output(Node *root)

{
if(root == NULL) return;
print(root);
output(root->lchild);
output(root->rchild);
return;

}

int main()

{

srand((unsigned)time(NULL));

#define n 10

Node *root = getranderbinarytree(n);
serialize(root);

output(root);

cout << buff << " " <<"J"XXK";

Node *new root = deserialize(buff,len);

output(new root);



clear(root);
return 0;
b
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#include<bits/stdc++.h>
using namespace std;
typedef struct Node

{

int freq;

char ch;

struct Node *1lchild,*rchild;
}Node;

Node *getnewnode(int freq,char ch)

{
Node *p = new Node;
p->ch = ch;
p->freq = freq;
p->lchild = p->rchild = NULL;
return p;
}

void swap node(Node **node arr,int i,int j)

{
Node *temp = node arr[i];
node arr[i] = node arr[j];
node arr[j] = temp;
return;

}

int find min node(Node **node arr,int n)

{
int ind = 0;
for(int j = 1;j <= n;j++)
{
if(node arr[ind]->freq > node arr[j]l->freq) ind = j;
}
return ind;
}

//ERR BREWMEIIE
Node *buildhaffmantree(Node **node arr,int n)
{
for(int i = 1;i < n;i++)
{
int indl = find min node(node arr,n - 1i);
swap_node(node_arr,indl,n-i); //R&/IMESSHAIRE 1T R3IRMUE
int ind2 = find min node(node arr,n - i - 1);
swap node(node arr ,ind2,n - 1 - 1);
int freq = node arr[n - i]->freq + node arr[n - i - 1]->freq;
Node *node = getnewnode(freq , 0);
node->lchild = node arr[n - 1i];
node->rchild = node arr[n- i - 1];

node arr[n - i - 1] = node;



return node arr[0];

void extracthaffmancode(Node *root ,char buff[],int k)
{
buff[k] = 0;
if(root->lchild == NULL && root->rchild == NULL)
{
cout << root->ch << buff << endl;
return ;
}
buff[k] = '0';
extracthaffmancode(root->1child,buff,k+1);
buff[k] = '1';
extracthaffmancode(root->rchild, buff, k+1);
return ;
}
void clear(Node *root)
{
if(root = NULL) return ;
clear(root->1child);
clear(root->rchild);
delete root;
return ;

int main()

int n,freq;
char s[10];
cin >> n;
Node **node arr = new Node *[n];
for(int i = 0;i < n;i++)
{

cin >> s >> freq;

node arr[i] = getnewnode(freq,s[0]);
}
Node *root = buildhaffmantree(node arr,n);
char buff[1000];
extracthaffmancode(root,buff,0);
clear(root);
return 0;
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/ // Definition for a Node. class Node { public: int val; vector<Node> children;



Node() {}

Node(int wval) {
val = val;

Node(int val, vector<Node*> children) {
val = val;

children = children;

iE:
=/

class Solution {

public:
vector<int> preorder(Node* root) {
if(root == NULL) return vector<int>();
vector<int> ans;
ans.push back(root->val);
for(auto x: root->children)

{
vector<int> temp = preorder(x);
for(auto y : temp) ans.push back(y);
}
return ans;
}

by
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class Solution {

public:
TreeNode* buildTree(vector<int>& preorder, vector<int>& inorder) {
if(preorder.size() == 0) return NULL;
int pos = 0;
while(inorder[pos] != preorder[0]) pos += 1;

TreeNode *root = new TreeNode(preorder([0]);
vector<int> pre , in;
for(int 1 = 1;i <= pos;i++) pre.push back(preorder[i]);
for(int i = 0;i <= pos -1;i++) in.push back(inorder[i]);
root->left = buildTree(pre,in);
pre.clear();
in.clear();
for(int i = pos + 1;i < preorder.size();i++)
{
pre.push back(preorder[i]);
in.push back(inorder[i]);
}
root->right = buildTree(pre,in);
return root;
}
}
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class Solution {

public:
vector<vector<int>> levelOrder(TreeNode* root) {
if(root == NULL) return vector<vector<int>>();
TreeNode *node;
queue<TreeNode *> q;
g.push(root);
vector<vector<int>> ans;

while(!q.empty())

{
int cnt = q.size();
vector<int> temp;
for(int 1 = 0;1 < cnt;i++)
{
node = q.front();
temp.push back(node->val);
if(node->left) q.push(node->left);
if(node->right) q.push(node->right);
q.pop();
}
ans.push_back(temp);
}
return ans;
}
}

R R ENERE BN T RNE, HEAN CEREN—ESANMBIBNRE * BiCBEAN B 5—4HE

class Solution {
void dfs(TreeNode *root,int k,vector<vector<int>> &ans)

{
if(root == NULL) return ;
if(k == ans.size()) ans.push back(vector<int>());
ans[k].push back(root->val);
dfs(root->left,k+1,ans);
dfs(root->right,k+1,ans);
return ;

}

public:

vector<vector<int>> levelOrder(TreeNode* root) {
vector<vector<int>> ans;
dfs(root,0,ans);
return ans;
}
b
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class Solution {
public:

TreeNode* invertTree(TreeNode* root) {
if(root == NULL) return NULL;
swap(root->right, root->left);
invertTree(root->left);
invertTree(root->right);
return root;
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class Solution {

public:

void dfs(TreeNode *root,int k,vector<vector<int>> &ans)

{
if(root == NULL) return;
if(k == ans.size()) ans.push back(vector<int>());
ans[k].push back(root->val);
dfs(root->left,k+1,ans);
dfs(root->right,k+1,ans);
return

}

vector<vector<int>> levelOrderBottom(TreeNode* root){
vector<vector<int>> ans;
dfs(root,0,ans);

for(int i = 0,j = ans.size()-1;i < j;i++,j--)

{
swap(ans[i],ans[jl);
}
return ans;

}
I E
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class Solution {
public:
void dfs(TreeNode *root,int k,vector<vector<int>> &ans)
{
if(root == NULL) return;
if(k == ans.size()) ans.push back(vector<int>());
ans[k].push back(root->val);
dfs(root->left,k+1,ans);
dfs(root->right,k+1,ans);
return
}
vector<vector<int>> zigzaglLevelOrder(TreeNode* root){
vector<vector<int>> ans;
dfs(root,0,ans);

for(int k = 1;k < ans.size();k+=2)

{
for(int i = 0,j = ans[k].size()-1;i < j;i++,j--)
swap(ans[k][i],ans[k][j]);
}
return ans;
b
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#include<bits/stdc++.h> //&HREF EMo0]j287
using namespace std;
typedef pair<int,int> PII;

int main()

{
int n;
set<PII> s;
cin >> n;

for(int i = 0,a;1 < n;i++)
{
cin >> a;
s.insert(PII(a,i));
b
int ans = 0;
for(int i = 1;1i < n;i++)
{
int a = s.begin()->first;

int b = s.begin()->first;

)=
s.erase(s.begin());
)=
s.erase(s.begin());
ans += a+b;
s.insert(PII(a + b,n + i));
}

cout << ans;

return 0;
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#include<bits/stdc++.h> //i8Mo0j245 ekt
using namespace std;
int main()
{
int n;
vector<int> arr;
cin >> n;
for(int i = 0,a;1 < n;i++)
{
cin >> a;
arr.push _back(a);
}
sort(arr.begin(),arr.end());
int p = arr[n/2],ans = 0;//nFRieHFEn/2& 2P LK
for(int i = 0;1 < n;i++)
{
ans += abs(arr[i] - p);
b
cout << ans;

return 0;



