第7章 搜索树

程序7.1 二叉搜索树类

 template<class T>

 class BSTree:public DynamicSet<T>

 {

 public:

   BSTree(){root=NULL;}   

   ResultCode Search(T& x)const;

   ResultCode Insert(T& x);

   ResultCode Remove(T& x);

   (
 protected:

   BTNode<T>* root;

 private:

   ResultCode Search(BTNode<T> *p,T& x)const;

   (
 };

程序7.2 二叉搜索树搜索的递归算法

template <class T>

ResultCode BSTree<T>::Search(T& x)const 

{

return Search(root,x);

}

template <class T>

ResultCode BSTree<T>::Search(BTNode<T> *p,T& x)const

{

if (!p) return NotPresent;

else if (x<p->element) return Search(p->lChild,x);


  else if(x>p->element) return Search(p->rChild,x);


       else {


   
      x=p->element;return Success;


       }

}
程序7.3 二叉搜索树搜索的迭代算法

template <class T>

ResultCode BSTree<T>::Search(T& x)const 

{


BTNode<T> *p=root;

   while (p){

       if ( x<p->element) p=p->lChild;


    else if(x>p->element) p=p->rChild;


        else {


  
            x=p->element; return Success;



   }

    }

    return NotPresent;  

}

程序7.4 二叉搜索树的插入运算

template <class T>

ResultCode  BSTree<T>::Insert(T& x)

{

BTNode<T> *p=root,*q=NULL;

while (p){

q=p;

if (x<p->element) p=p->lChild;

else if(x>p->element) p=p->rChild;

else { x=p->element;return Duplicate; }

}

p=new BTNode<T>(x);

if(!root) root=p;

else if(x<q->element) q->lChild=p;

else q->rChild=p;

return Success;

}
程序7.5  二叉搜索树的删除运算

template <class T>

ResultCode  BSTree<T>::Remove(T& x)

{


  BTNode<T> *c,*s,*r,*p=root,*q=NULL;

  while (p && p->element!=x){             //搜索被删除的结点


      q=p;                                 //q为p的双亲

      if (x<p->element) p=p->lChild;


      else p=p->rChild;


  }


  if(!p) return NotPresent;


  x=p->element;

  if (p->lChild && p->rChild){

       s=p->rChild;r=p;

       while (s->lChild){                  //结点s是p的中序后继，r是s的双亲



     r=s;s=s->lChild;


      }


      p->element=s->element;               //将结点s的元素值复制到结点p


      p=s;q=r;                             //准备删除结点p，指针q指示p的双亲

}

 if (p->lChild)c=p->lChild;else c=p->rChild; //准备以结点c取代结点p
if(p==root) root=c;                       //以结点c取代结点p
else if (p==q->lChild) q->lChild=c;       

     else q->rChild=c;

 delete p;

return Success;

}
程序7.6 AVLNode类

template<class T>

struct AVLNode

{

  AVLNode(const T& x)

{

element=x;


   lChild=rChild=NULL;


   bF=0;

}

T element;

int bF;

AVLNode* lChild,*rChild;

};

程序7.7 二叉平衡树类

template<class T>

class AVLTree:public DynamicSet<T>

{

public:

   AVLTree(){root=NULL;}   

   ResultCode Search(T& x)const;   

   ResultCode Insert(T& x);

   ResultCode Remove(T& x);
   (
private:

   AVLNode<T>* root;

   ResultCode Insert(AVLNode<T>* &p,T& x,bool &unBalanced);

   void  LRotation(AVLNode<T>* &s, bool &unBalanced);

   void  RRotation(AVLNode<T>* &s, bool &unBalanced);

   (
};

程序7.8 左旋转函数

template <class T>

void AVLTree<T>::LRotation(AVLNode<T>* &s, bool &unBalanced)

{

AVLNode<T>*u,*r=s->lChild;

if (r->bF==1){                                      // LL 旋转

    s->lChild=r->rChild; r->rChild=s;


      s->bF=0;s=r;                                    //s指示新子树的根

}

else {                                               // LR旋转


 u=r->rChild;r->rChild=u->lChild;


 u->lChild=r;s->lChild=u->rChild;


 u->rChild=s;


 switch(u->bF){


     case 1:s->bF=-1;r->bF=0;break;

       case 0:s->bF=r->bF=0;break;


      case -1:s->bF=0;r->bF=1;

   }


  s=u;                                             //s指示新子树的根 

  }


  s->bF=0;                                              //结点s的平衡因子为0


  unBalanced=false;                                     //结束重新平衡操作

}

程序7.9 二叉平衡树的插入

template <class T>

ResultCode AVLTree<T>::Insert(AVLNode<T>* &p,T& x,bool &unBalanced)

{


 ResultCode result=Success;

if (p==NULL) {//插入新结点



p=new AVLNode<T>(x);unBalanced=true;

}

  else if (x<p->element) {                          //新结点插入左子树



result=Insert(p->lChild,x,unBalanced);




if (unBalanced)





switch (p->bF){






case -1:p->bF=0;unBalanced=false;break;






case 0:p->bF=1;break;






case 1:LRotation(p,unBalanced);





}



}



    else if (x==p->element){                       //有重复元素，插入失败



        unBalanced=false;x=p->element;result=Duplicate;




     }



     else {                                   //新结点插入右子树



    result=Insert(p->rChild,x,unBalanced);



    if (unBalanced)




    switch (p->bF){






case 1:p->bF=0;unBalanced=false;break;






case 0:p->bF=-1;break;






case -1:RRotation(p,unBalanced);





}



}

    return result;

}
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