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Binary Tree
DESIGN &
DermniTiON A binary tree is either empty, or it consists of a ALALYSISOF
node called the root together with two binary trees called
the left subtree and the right subtree of the root.
f and Q%
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Traversal of Binary Tree
DESIGN &
ALALYSSOF
* Preorder: VLR ALGORITHM
¢ |norder LVR
* Postorder LRV
LECT-10, S-4
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Expression Tree
DESIGN &
ALALYSISOF
ALGORITHM
Expression: a+b logx nl a—(bxc) (a<bhor(c=d
Preorder: +ab logx 'n —axbec or<ab<cd
Inorder : a+bh logx n! a—-bxc a<bhboc <d
Postorder: ab+ xlog n! abex— ab<cd<or
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Expression Tree

DESIGN &
ALALYSISOF
ALGORITHM
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Linked List Implementation

DESIGN &
ALALYSISOF
ALGORITHM

typedef struct treenode TreeNode;
typedef struct treenode{
TreeEntry entry;
TreeNode #left;
TreeNode *right;
}TreeNade;
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|norder Traversal Routines ﬂ
DESIGN &
ALALYSISOF
ALGORITHM
voi d B(TreeNode *root,
void (*Visit)(TreeEntry x))
{
if (root) {
A(root->left, Visit);
Visit(root->entry);
A(root->right, Visit)
}
}
Quiz: How the Postorder and Preor der
Traversal Routines will be?
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Binary Seach Tree

|dea

Dilemma

— InalLinkedlist thereisno doviousway of moving
into the middle paint of list other than sequentia
traversd.

— Ontheother hand, in acontiguouslist it is
difficult to add/delete entries!

Can we find an implementation for ordered lists in which
we can search quickly (as with binary search on a contigu-
ous list) and in which we can make insertions and deletions
quickly (as with a linked list)?

Solution
— Binary Seach Tree!

DESIGN &
ALALYSISOF
ALGORITHM
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Binary Search Tree

DEFINITION A binary search tree is a binary tree that is DESIGN &
either empty or in which every node contains a key and sat- :tégﬁ?ﬁ?{
isfies the conditions:
1. The key in the left child of a node (if it exists) is less than
the key in its parent node.

2. The key in the right child of a node (if it exists) is greater
than the key in its parent node.

3. The left and right subtrees of the root are again binary
search trees.

*  Asamption: No two
entriesin abinary
search tree may have
equd keys.
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DESIGN &
ALALYSISOF
TreeNode *TreeSearch(TreeNode *root, KeyType target) ALGORITHM
if (root)
if (LT(target, root->entry.key))
root = TreeSearch(root->left, target);
else if (GI(target, root->entry.key))
root = TreeSearch(root->right, target);
return root;
}
LECT-10, $-12
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Op-2: Insertioninto aBST

TreeNode *InsertTree(TreeNode *root, TreeNode *newnode)

if (!root) {
root = newnode;
root->left = root->right = NULL;

} else if (LT(newnode->entry.key, root->entry.key))
root->left = InsertTree(root->left, newnode);
el se
root->right = InsertTree(root->right, newnode);
return root;

Quiz: insert eb,d,f,a,gand c

T

DESIGN &
ALALYSISOF
ALGORITHM
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Example: Insert e b,d,f,a,g,c

(b} Insert &

DESIGN &
ALALYSISOF
ALGORITHM
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Uniqueness of BST

DESIGN &
ALALYSISOF
ALGORITHM
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Tree Sort

DESIGN &

Quiz: How to get asorted list fromaBST? ALALYSS OF

ALGORITHM
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Tree Sort & Quick Sort

* InBST

— Thefirst key becomestheroot of the tree.

— During search the key is compared with the roct.
* InQuick Sort

— Thefirst key iscompared with thefirst pivot...

TaEOREM 9.1 Treesort makes exactly the same comparisons
of keys as does quicksort when the pivot for each sublist is
chosen to be the first key in the sublist.

CJoROLLARY 9.2 In the average case, on a randomly ordered
list of length n, treesort does 2nlnn + O(n) = 1.39nlgn +
O(n) comparisons of keys.

One alvantage of Treesort: It does not require al the key to be present
throughout the sorting process. But, Quick Sort requires accessto all the items.

DESIGN &
ALALYSISOF
ALGORITHM
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Op-3: Deletion from BST

DESIGN &
ALALYSISOF
ALGORITHM
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DESIGN &
ALALYSISOF
ALGORITHM
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Today’s Math
Rabbit Counting

20

10



Rabhit Counting!

QUIZ: How many pairsof rabbits can be produced from
asingle pair in ayear? We start with asingle newly born
pair; it takesone month for a pair to mature, after which

they produce a new pair each month, and the rabbits
never die.

-LEONARDO FIBONACCI, 1202
e Inthefirst month thereis 1, in the sescond month thereis

still one, bu matured. In the third month there are now
two, ore is matured. Only the mature one reproduces...

DESIGN &
ALALYSISOF
ALGORITHM
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Evauation

e Letusconsder aninfinite series:

e Therefore:

DESIGN &
ALALYSISOF
ALGORITHM
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Evaluation (continued..)

* From the original definition:

* Bisadwayssmaller than 1,therefore:

F(n) isalwaysinteger!

Thenumber A hasbeen studied sincethetime of the Greeks- is
called golden mean-theratio of A:1 givesthe most pleasing shape of
rectangle.

The Parthenon and many other Greek buildings have sides with this
ratio!

DESIGN &
ALALYSISOF
ALGORITHM

LECT-10, S-23
ALGOOS, javed@kent.edu
Javed I. Khan@1999

12



