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void	insertSort(vector<int>	&nums)
{
				if(nums.size()==0)	return;
				int	tmp;
				for(int	i=0;i<nums.size();i++)
				{
								int	j=i;
								while(j>0&&nums[j]<nums[j-1])
								{
												tmps=nums[j-1];
												nums[j-1]=nums[j];
												nums[j]=tmp;
												j--;
								}
				}
}



O(n^2), O(n),  
O(1)
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void	selectSort(vector<int>	&nums)
{
				if(nums.size()==0)	return;
				int	min;
				int	tmp;
				for(int	i=0;i<nums.size();i++)
				{
								min=i;
								for(int	j=i+1;j<nums.size();j++)
								{
												if(nums[j]<nums[min])
																min=j;
								}
								tmp=nums[min];
								nums[min]=nums[i];
								nums[i]=tmp;
				}
}

void	dubbleSort(vector<int>	&nums)
{
				if(nums.size()==0)	return;
				int	tmp=0;
				for(int	i=0;i<nums.size();i++)
				{
								for(int	j=i;j>0;j--)
								{
												if(nums[j]<nums[j-1])
												{
																tmp=nums[j-1];
																nums[j-1]=nums[j];
																nums[j]=tmp;
												}
								}
				}



​ O(n^2), O(n^2),

  

O(NlogN), O(n^2),

  

				
}

void	quickSort(vector<int>	&nums,int	start,int	end)
{
				if(nums.size()==0)	return;
				if(start>=end)	return;
				int	low=start;
				int	high=end;
				int	t=nums[low];
				while(low<high)
				{
								while(low<high&&nums[high]>=t)
								{
												high--;
								}
								nums[low]=nums[high];
								while(low<high&&nums[low]<=t)
								{
												low++;
								}
								nums[high]=nums[low];
				}
				nums[low]=t;
				quickSort(nums,start,low-1);
				quickSort(nums,low+1,end);
}

void	mergeSort(vector<int>	&nums,int	tmp[],int	left,int	right)
{
				int	mid=(left+right)/2;
				//
				if(left==right)	return;
				//
				mergeSort(nums,tmp,left,mid);
				mergeSort(nums,tmp,mid+1,right);
				//



​ O(nLogN), O(n),

  

​ 

				for(int	i=left;i<=right;i++)
				{
								tmp[i]=nums[i];
				}
				int	i1=left,i2=mid+1;
				for(int	i=left;i<=right;i++)
				{
								//
								if(i1==mid+1)
								{
												nums[i]=tmp[i2++];
								}else	if(i2>right)	//
								{
												nums[i]=tmp[i1++];
								}
								else	if(tmp[i1]>tmp[i2])
								{
												nums[i]=tmp[i2++];
								}
								else
								{
												nums[i]=tmp[i1++];
								}
				}
}

void	shellInsertSort(int	a[],int	length,int	incr)
{
				for(int	i=incr;i<length;i+=incr)
				{
								int	j=i;
								while(j-incr>=0&&a[j-incr]>a[j])
								{
												int	tmp=a[j-incr];
												a[j-incr]=a[j];
												a[j]=tmp;
												j-=incr;
								}
				}
}



  

 O(NlogN)

  

void	shellSort(int	a[],length)
{
				for(int	incr=length/2;incr>0;incr/=2)
				{
								shellinsert(a,length,incr);
				}
}

void	shiftdown(int	a[],int	pos,length)
{
				//
				while(!isLeaf(a[pos]))
				{
								int	left=2*pos;
								int	right=2*pos+1;
								//
								if(right<length)
								{
												left=a[left]>a[right]?left:right;
								}
								//
								if(a[pos]>a[left])	return;
								//
								swap(a,pos,left);
								pos=left;
				}
}
void		buildHeap(int	a[],int	length)
{
				for(int	i=length/2-1;i>=0;i--)
				{
								shiftdown(a,i,length);
				}
}
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( ) O(n^1.25)   

( ) O(n^2) O(n^2) O(n^2)
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void	preOrder(TreeNode*	root,vector<int>	&order)
{
				if(root==NULL)
				{
								return;
				}
				order.push_back(root->val);
				preOrder(root->left,order);
				preOrder(root->right,order);
}

void	inOrder(TreeNOde*	root,vector<int>	&order)
{
				if(root==NULL)	return;
				inOrder(root->left,order);
				order.push_back(root->val);
				inOrder(root->right,order);
}
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void	afterOrder(TreeNode*	root,vector<int>	&order)
{
				if(root==NULL)	return;
				afterOrder(root->left,order);
				afterOrder(root->right,order);
				order.push_back(root->val);
}

vector<vector<int>>	levelOrder(TreeNode	*	root)	{		
								//	write	your	code	here		
								vector<vector<int>>	result;		
								if(root==NULL)	return	result;		
								queue<TreeNode*>	nodes;		
								nodes.push(root);		
								int	i=0;		
								vector<int>	tmp;		
								while(nodes.size())		
								{		
												i=nodes.size();		
												int	j=0;		
												while(j<i)		
												{		
																TreeNode*	t=nodes.front();		
																tmp.push_back(t->val);		
																j++;		
																nodes.pop();		
																if(t->left)		
																				nodes.push(t->left);		
																if(t->right)		
																				nodes.push(t->right);		
												}		
												result.push_back(tmp);		
												tmp.clear();		
								}										
								return	result;		
				}		
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LeftRoate(T,	x)		
y	←	x.right																				// y y x 		
x.right	←	y.left																//y x 		
if	y.left	≠	T.nil		
				y.left.p	←	x						
y.p	←	x.p																						//x y 		
if	x.p	=	T.nil		
				then	T.root	←	y		
else	if	x	=	x.p.left		
				then	x.p.left	←	y		
else	x.p.right	←	y			
y.left	←	x																							//x y 		
x.p	←	y		
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