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Trees: Filesystem

® 00 [ Open All Subdirectories

[i>]

FAVORITES Name

[ All My Files .DS_Store
e Y v [ Subdirectory
i) Macintosh HD s

‘? AirDrop v (] Another Directory
#\; Applications DS _Store
(@ Desktop & About Downlcads
¥ ] Buried Directory
[ﬁl Documents DS Store
0 Downloads — Screen Shot 2013-01-27 at 1.42.45 PM
El Movies - Screen Shot 2013-01-27 at 1.42.45 PM.jpg
77 Music v (] What's in here
: .DS_Store
2] Pictures v [ Or here
(] Public - Screen Shot 2013-...7 at 1.42.45 PM.jpg
— Screen Shot 2013-01-27 at 1.42.45 PM.jpg
v (L] Directory of stuff
DEVICES —_ Screen Shot 2013-01-27 at 1.42.45 PM 2.jpg
— Screen Shot 2013-01-27 at 1.42.45 PM.Jpg
= Screen Shot 2013-01-27 at 2,19.46 PM
. Screen Shot 2013-01-27 at 1.42.45 PM 2.jpg
. Screen Shot 2013-01-27 at 1.42.45 PM 3.jpg
: () ={}] - ¥ i

SHARED

Date Modified

Today 3:05 PM
Yesterday 11:04 AM
Yesterday 11:04 AM
Yesterday 11:04 AM
Yesterday 11:04 AM
Jan 18, 2012 1:09 AM
Yesterday 11:04 AM
Yesterday 11:04 AM
Jan 27, 2013 3:02 PM
Jan 27, 2013 3:19 PM
Yesterday 11:04 AM
Yesterday 11:04 AM
Yesterday 11:04 AM
Jan 27,2013 3:19 PM
Jan 27,2013 3;19 PM
Yesterday 11:04 AM
Jan 27,2013 3:19 PM
Jan 27, 2013 3:19 PM
Jan 27,2013 3:19 PM
Jan 27, 2013 3:19 PM
Jan 27, 2013 3:19 PM




Binvary seared Teees

BST data structure

e extension of BinaryTree
e invariant:

o nodes in LEFT subtree are less than root

o nodes in RIGHT subtree are greater than or equal to root
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struct node {
int key;

struct node *left;
struct node “right;

|5

NUM_CHILDREN (2)
struct node {
int key;
struct node *child[NUM_CHILDREN];
5




Bivary searcu Teees

(\O'nnolrj‘) SQOWCL. '()Of S



Binary seared Trees
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struct node
treeSearch(struct node *root, int target)
{
(root == 0 | | root->key == target) {
root;

(root->key > target) {
treeSearch(root->left, target);

treeSearch(root->right, target);




Bivary searcu Teees

(\O]ndr‘j’) SQOWC\'\. '?Of S

G T
O /
2)
/
6 9 YV “"ime,
found O( AeP-I-L>



Bivary searcu Teees

(linacy) seacch doc S (linacy) seacd doc 4

| |

ONY] o

0 / 0 ) %)
O ®

/& &

G @ v  Hwme: ) (3

foumd O( depth) 5'</ ot Pound



Binary seared Teees
‘\VISQ(’-l- (4—\ Y, Searcl\




Insertion

True or False: nodes that are inserted will
always become leaves In the tree




Insertion

r False: nodes that are inserted will

always become leaves In the tree
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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;
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struct node™ minValueNode(struct node™ node)

{

struct node™ current = node;

(current current->left |= NULL)
current = current->left;
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)



void traverse(struct node™ root)
Example Tree: 6 of the 7 Dwarves {

(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
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