Sep 30 2009 10:17

main.cpp

Page 1/1

#i ncl ude
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#i ncl ude

<i ostreanr
<i omani p>
<cstdlib>
<sys/tine. h>

usi ng nanespace std;

#include "tree. h"

int mai n();

int main()
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#i ncl ude <i ostreanr
#i nclude "tree. h"

tenpl ate <typenane T>
std::ostream& operator<<(std::ostream& s, const Tree<T>& rhs)

if(rhs.empty()) s << "enpty" << std::endl;
el se rhs.inorder(s,rhs.root);

return s;

}

tenpl ate <typenane T>
void Tree<T>::inorder(std::ostrean& s, Node* const &t) const

if(t !'= NULL) {
i norder(s,t->left);
s << t->data << "(" << t->height << ") " << std::endl;
i norder(s,t->right);
}
}

tenpl ate <typenane T>
Tree<T>:: Tree()

/1 this constructor creates an enply Tree object
root = NULL;

}

tenpl ate <typenane T>

const Tree<T>& Tree<T>::operator=(const Tree<T>& rhs)
if(this != &hs) { /1 standard alias test

clear();

root = clone(rhs.root);

}

return *this;

}

tenpl ate <typenane T>
typenane Tree<T>::Node* Tree<T>::clone(Node* t) const

if(t == NULL) return NULL;

return new Node(t->data,clone(t->left),clone(t->right),t->height);

}

tenpl ate <typenane T>
void Tree<T>::cl ear (Node* &t)
{
if(t !'= NULL) {
clear(t->left);
clear(t->right);
delete t;
}
t = NULL;
}

tenpl ate <typenane T>
typenane Tree<T>::Node* Tree<T>::m n(Node* t) const
{
return t->left == NULL ? t : min(t->left);
}

tenpl ate <typenane T>
typenane Tree<T>:: Node* Tree<T>::nmax(Node* t) const
{
return t->right == NULL ? t : max(t->right);
}

tenpl ate <typenane T>
bool Tree<T>::contains(const T& x, Node* t) const
{
if(t == NULL) return false;
else if(x < t->data) return contains(x,t->left);
else if(x > t->data) return contains(x,t->right);
el se return true;

}

tenpl ate <typenane T>
void Tree<T>::insert( const T& x, Node* & t)
{
if(t == NULL) t = new Node(x, NULL, NULL);
else if(x < t->data) {
insert(x,t->left);
if(height(t->left) - height(t->right) == 2)
if(x <t->eft->data) {
std::cerr << "rotate_left";
rotate_left(t);
} else {
std::cerr << "double_rotate_left";
doubl e_left(t);

} else if(x > t->data) {
insert(x,t->right);
if(height(t->right) - height(t->left) == 2)
if(x > t->right->data) {
std::cerr << “rotate_right";
rotate_right(t);
} else {
std::cerr << "double_rotate_right";
doubl e_right (t);
}

else; // duplicate, do nothing

/1 height of current node is 1-+ max height of children

t->hei ght = max(height(t->left), height(t->right)) + 1;
}

tenpl ate <typenane T>
void Tree<T>::rotate_| eft(Node* & k2)
{
/'l rotate tree node with left child
/1 for AVL trees, this is single rotation for case 1
/1 update heights then set new root
Node* k1l = k2->left;
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k2->left = kl->right;
k1->right = k2;

k2->hei ght = max(hei ght (k2->left), hei ght (k2->right)) + 1;
k1->hei ght = nax(hei ght (k1->left), k2->height) + 1;
k2 = ki1;

}

tenpl ate <typenane T>
void Tree<T>::rotate_right(Node* & k1)

{
// rotate tree node with right child
/1 for AVL trees, this is single rotation for case 4
/1 update heights then set new root
Node* k2 = kl1->right;
k1l->right = k2->left;
k2->left = ki;
k1->hei ght = max(hei ght (k1->left), hei ght (k1->right)) + 1;
k2->hei ght = max(hei ght (k2->right), kl->height) + 1;
k1l = k2;

}

tenpl ate <typenane T>
void Tree<T>::doubl e_| ef t (Node* & k3)

{
/| double rotate tree node: first left child
/1 with its right child, then node k3 with new left child
/Il for AVL trees, this is double rotation for case 2
rotate_right (k3->left);
rotate_| eft(k3);

}

tenpl ate <typenane T>
voi d Tree<T>::doubl e_ri ght (Node* & k3)

{
/1 double rotate tree node: first right child
/1 withits left child, then node k3 with new right child
// for AVL trees, this is double rotation for case 3
rotate_| eft (k3->right);
rotate_right (k3);

}

tenpl ate <typenane T>
voi d Tree<T>::erase(const T& x, Node* & t)

if(t == NULL) return; // itemnot found, do nothing

if(x < t->data)
erase(x,t->left);
else if(x > t->data)
erase(x,t->right);
else if(t->left I'= NULL & t->right != NULL) // two children

t->data = min(t->right)->data;
erase(t->data,t->right);

} else {
Node* old = t;
t = (t->left = NULL) ? t->left : t->right;

del ete ol d;

}

}

PILETEEEEEEIELT i1l specializations [/ HTHTETETITITITEEEETEETETEEETTT]
tenpl ate class Tree<int>;
tenpl ate std::ostream& operator<<(std::ostream& const Tree<int>&);

tenpl ate class Tree<fl oat>;
tenpl ate std::ostream& operator<<(std::ostream& const Tree<fl oat>&);

tenpl ate class Tree<doubl e>;
tenpl ate std::ostream& operator<<(std::ostream& const Tree<doubl e>&);




