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Section 5 (Week 6) - SOLUTION

1. height.

int BinaryTree::height() {
return height(root);

}
int BinaryTree::height(const TreeNode*& node) {
if (node == NULL) {
return 0;
} else {
return 1 + max(height(node->left), height(node->right));
}
}
2. isBST.

bool BinaryTree::isBST() {
TreeNode* prev = NULL;
return isBST(root, prev);

}

// An in-order walk of the tree, storing the last visited node in

// 'prev'

bool BinaryTree::isBST(const TreeNode*& node, TreeNode*& prev) {
if (node == NULL) {

return true;
} else if (!isBST(node->left, prev) ||
(prev && node->data <= prev->data)) {
return false;
} else {
prev = node;
return isBST(node->right, prev);

}

3. limitPathSum.

void BinaryTree::limitPathSum(int max) {
limPathSum(root, max, 0);
}

void BinaryTree::limPathSum(TreeNode*& node, int max, int sum) {
if (node != NULL) {
sum += node->data;

if (sum > max) {
deleteTree(node); // frees subtree rooted at node
node = NULL;

} else {
limPathSum(node->left, max, sum);
limPathSum(node->right, max, sum);



4. isBalanced.

bool BinaryTree::isBalanced() {
return isBalanced(root);
}

bool BinaryTree::isBalanced(const TreeNode*& node) {
if (node == NULL) {
return true;
} else if (!isBalanced(node->left) ||
!isBalanced(node->right)) {
return false;
} else {
int leftHeight height (node->left);
int rightHeight height(node->right);
return abs(leftHeight - rightHeight) <= 1;

}

5. completeToLevel.

void BinaryTree::completeToLevel (int k) {
if (k < 1) {
throw k;
}

completeToLevel(root, k, 1);
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}

void BinaryTree::completeToLevel (TreeNode*& node, int k, int level) {
if (level <= k) {

if (node == NULL) {
node = new TreeNode(-1);
}

completeToLevel (node->left, k, level + 1);
completeToLevel (node->right, k, level + 1);

}

6. countLeftNodes.

int BinaryTree::countLeftNodes() {
return countLeftNodes(root);

}
int BinaryTree::countLeftNodes(TreeNode* node) {
if (node == NULL) {
return 0;
} else if (node->left == NULL) {
return countLeftNodes (node->right);
} else {
return 1 + countLeftNodes(node->left)
+ countLeftNodes (node->right);
}
}

7. Traversals.
a) b) c)

Pre-order: 351246 | Pre-order: 1947 23 -2 55 63 94 28 | Pre-order: 217435698
In-order: 153426 | In-order: 2347 55-219 63 94 28 | In-order: 234571689
Post-order: 154623 | Post-order: 23 55-247289463 19 Post-order: 354789612



