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class InorderIterator
{
public:
InorderIterator(BinaryTreed inputTree):
tree(inputTree) { CurrentNode = tree.root;};

char* Next();

private:
const BinaryTreed free;
Stack<Binary TreeNode*> stack;
Binary TreeNode™ currentNode;




char *InorderIterator::Next()
{
while (currentNode) {
stack.Add(currentNode);
currentNode = currentNode->leftChild; }

if (! stack.isEmpty()) {

currentNode = *(stack.Delete(currentNode));
rhark +omn = X./rnnnoni"\\nﬁlo_sAn-l'n\
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currentNode = cur'ren‘rNode >r'|9h’rCh|ld:
return &temp;

}

else return O; // traversed whole tree

}
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void BinaryTree::LevelOrder()
{

Queue<Binary TreeNode*> queue;
Binary TreeNode™ currentNode = root;

while (currentNode) {
cout << currentNode->data;

if (currentNode->leftChild
queue.Add(currentNode->leftChild);

if (currentNode->rightChild
queue. Add(curren’rNode ->rightChild;

currentNode = *(queue.Delete(currentNode)):
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BinaryTree::BinaryTree(const BinaryTree & input)
{ root = copy(input.root); }

Binary TreeNode* copy(BinaryTreeNode* current)

{

if (current)

{

BinaryTreeNode *temp = new BinaryTreeNode;
temp->data = current->data;

temp->leftChild = copy(current->left+Child);
temp->rightChild = copy(current->rightChild);
return temp;

}

else return O;

}
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bool opezlsa‘ror'::(cons‘r BinaryTree & treel, const BinaryTree &
tree

{ return equal(treel.root, tree2.root); }

bool equal(Binary TreeNode* a, Binary TreeNode* b)
{
if ((la) && (Ib)) return 1; // both null pointers
if (a && b && (a->data == b->data) // same data
&& equal(a->leftChild,b->leftChild) // same left
&é& equal(a->rightChild, b->rightChild) // same right
return 1;
return O;

}




Binary Trees as Tools:
Exploiting Traversal
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(Ix1 && x2) => x1 = false, x2 = true
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class SatNode

{

friend class SatTree;
private:
SatNode *leftChild;
TypesOfData data;
bool value;
SatNode* rightChild;
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void SatTree::PostOrderEval() { PostOrderEval(root); }

void SatTree::PostOrderEval(SatNode *s)
{
if (node) {
PostOrderEval(s->leftChild); PostOrderEval(s->rightChild);
switch (s->data) {

case LogicalNot: s-> value = l(s->rightChild->value);
break;

case LogicalAnd: s->value = s->leftChild->value &4& s-
>rightChild->value; break;

case LogicalOr: s->value = s->leftChild->value || s-
>rightChild->value; break;

case LogicalTrue: s->value = 1; break;
case LogicalFalse: s-value = O; break; } } }
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Inorder traversal? (LVR) DBEAC
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Preorder traversal? (VLR) ABDEC
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Postorder traversal? (LRV) DEBCA




int Binary Tree::CountTerminals()
{ return CountTerminals(root); }

int BinaryTree::CountTerminals(BinaryTreeNode* node)

{
int left = O;
int right = O;
if ((node->leftChild == 0) && (node->rightChild == 0)) return 1;
else {
if (node->leftChild I= 0) left = Count Terminals(node->leftChild);

if (node->rightChild I= 0) right = Count Terminals(node-
>rightChild);

return left + right; } }
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Priority Queues — OS Job
Scheduling
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template <class Type>
class MaxPriorityQueue

{

public:
virtual void Insert (const Element<Type> &
toInsert) = O;

virtual Element<Type>* Delete (Element<Type>
&) = 0; //(DeleteMax or DeleteMin)

}
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SSla>= Heap =

Not A Max Heap!

Complete binary? Yes Complete binary? Yes Complete binary? No
Max Tree Property? Yes Max Tree Property? Yes Max Tree Property? Yes




Complete binary? Yes
Min Tree Property? Yes

Complete binary? Yes
Min Tree Property? Yes

: 8lu> Heap =

Not A Min Heap!

Complete binary? Yes
Min Tree Property? No
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class MaxHeap
{
public:
private:
Element<Type> *heap;
int currentSize;
int maxSize;
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class MaxHeap
{
public:
MaxHeap(int size);
bool isFull();
bool isEmpty();
void insert(Element<Key Type> toInsert);

Element<KeyType>* delete(Key Type&
toDelete);

private:
// see previous slide

}




template<class KeyType>
MaxHeap<Key Type>::MaxHeap(int size)
{
maxSize = size;
currentSize = O;
heap = new Element<KeyType>[maxSize+1];
// heap[0] not used — simplifies binary tree
// mapping
}

isFull, isEmpty()

simple one-line conditional checks
currentSize == maxSize or currentSize ==
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template <class KeyType>
Void MaxHeap<Key Type>::Insert(const Element<Type> & toInsert)
{
if (isFull()) return;
currentSize = currentSize + 1;
for (int i = currentSize; true; )
{
if (i == 1) break; // if at root stop
if (foInsert.key < heap[i/2].key) break:

// if smaller than parent stop (preserve max tree property)

heap[i] = heap[i/2]; // swap with parent
i=i/2; // set parent position as potential insert
// location

}
heapl[i] = toInsert; // insert at appropriate place




Max Heap: Insertion Big Oh
Analysis
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Max Heap: Deletion
Implementation

template <class KeyType>
Element<KeyType>* MaxHeap<Key Type>::DeleteMax(Element <KeyType> & x)

if (isEmpty()) return O;
x = heap[1]; // grab root to return
Element<KeyType> k = heap[currentSize]; // grab lowest rightmost item
currentSize = currentSize — 1;
for (inti= 1, j = 2; j <= currentSize; )
{
if (j < currentSize) if (heap[j].key < heap[j+1].key) j++:
// j points to the larger child now
if (k.key >= heap[j].key) break; // in right place already
heap[i] = heap[]: // move child up if not in right place
i=j j*=2 // move i,j down to continue swapping
}
heap[i] = k; // put in right place
return &x;




Max Heap: Deletion Big O
Analysis
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Priority Queue Big Oh
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