










Trees: Filesystem



BST data structure

● extension of BinaryTree

● invariant:

○ nodes in LEFT subtree are less than root

○ nodes in RIGHT subtree are greater than or equal to root

















struct node {
int key;

struct node *left; /* left child */
struct node *right; /* right child */
};

#define NUM_CHILDREN (2)
struct node {
int key;
struct node *child[NUM_CHILDREN];
};





/* returns pointer to node with given target key */
/* or 0 if no such node exists */
struct node *
treeSearch(struct node *root, int target)
{

if(root == 0 || root->key == target) {
return root;

} else if(root->key > target) {
return treeSearch(root->left, target);

} else {
return treeSearch(root->right, target);

}
}
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struct node* deleteNode(struct node* root, int key)
{
// base case
if (root == NULL)
return root;

if (key < root->key)
root->left = deleteNode(root->left, key);

else if (key > root->key)
root->right = deleteNode(root->right, key);

// if key is same as root's key?
else {

// node with only one child or no child:
if (root->left == NULL) {
struct node* temp = root->right;
free(root);
return temp;}

else if (root->right == NULL) {
struct node* temp = root->left;
free(root);
return temp;}

// node with two children:
struct node* temp = minValueNode(root->right);

root->key = temp->key;

root->right = deleteNode(root->right, temp->key);
}
return root;



struct node* minValueNode(struct node* node)
{
struct node* current = node;

/* loop down to find the leftmost leaf */
while (current && current->left != NULL)
current = current->left;
return current;
}



Tree Traversals

Three ways:

Pre-order: visit node, left subtree, right subtree.

In-order: visit left subtree, node, right subtree.

Post-order: visit left subtree, right subtree, node.
(think of the “visit” as a print operation)



Example Tree: 6 of the 7 Dwarves

Grumpy

Happy

Doc Sleepy

SneezyBashful

void traverse(struct node* root)
{
if (root != NULL) {

traverse(root->left);
printf("%s", root->key);
traverse(root->right);
}

}

In-order: Bashful, Doc, Grumpy, Happy, Sleepy, Sneezy 

Pre-order: Happy, Doc, Bashful, Grumpy, Sleepy, Sneezy 

Post-order: Bashful, Grumpy, Doc, Sneezy, Sleepy, Happy














