


Plan of the lecture

Shell Sort
Partitioning
Quicksort

Binary Trees
Tree terminology

Basic Binary Tree operations
Finding a Node
Inserting a Node

Traversing the Tree
Finding maximum and minimum values

The efficiency of Binary Trees



Shell Sort

Array step={1,2,4}; step = 4




Shell Sort

Array step={1,2,4}; step = 2
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Array step={1,2,4}; step =1




Partitioning

(example from R. Lafore book)
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(example from R. Lafore book)
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veid recQuickSort(int left, int right)

{
if(right-left <= 0) f/if size is 1,
return; i it's already sorted

else {/size 1s 2 or larger

{
//partition range
int partition = partitionIt(left, right):

recQuickSort(left, partition-1): //sort left side
recQuickSort (partition+1, right); /[/sort right:iside

}
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Tree terminology

— sequence of nodes: walking from node to node
along the edges

— the node at the top of the tree
—-node above chosen one (except the root)
—a node being a ,,child” of the parent node (conected
by line)
— a node without a children,
— a node considerate to be a root of sub-tree.

— action during visiting a node (checking the key
value, displaying it, etc.); without action it is merely
passing over a node.

(example from R. Lafore book)



Tree terminology

— to visit all nodes is some order (inorder,
preorder, postorder)

— level refers to a number which tell us how many
generations of nodes is from the root (to particular node)

— key value(s) stored in the node

— a node can have no more than two children

(example from R. Lafore book)
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Node* find(int key) {/find node with given Kkey
{ {/(assumes non-empty tree)
Node* pCurrent = pRoot: //start at root
while (pCurrent->iData != Key) {/while no match,

{

if(key < pCurrent->iData) //fgo left?
pCurrent = pCurrent->pLeftChild,;

else B PSgos nighys
pCurrent = pCurrent->pRightChild:

if(pCurrent == NULL) PEETE neeiElLds
return MNULL: b Dl DS N S

}

return pCurrent: //found it
} //end find()
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void insert(int id, double dd) //insert new node

{

Node* pNewNode = new Node;
pNewMNode -=iData = id:
pMewMNode ->dData = dd:
if(pRoot==NULL)
pRoot = pNewNode;
else
{
Mode* pCurrent = pRoot:
Node* pParent;
while(true)
{
pParent = pCurrent:
if(id < pCurrent-=iData)
{

S imake new node
Jiinsert data

J/ino node in root
//root occupied

f/start at rocot

/f(exits internally)

//fgo left?

pCurrent = pCurrent->pLeftChild;

if(pCurrent == NULL)
)

pParent->pLeftChild

return;

i
fMlend i gl e

/fif end of the line,.
/ifinsert on left

pNewNode ;

np:2 from K. Laore




else {/for go right?
{
pCurrent = pCurrent->pRightChild; :
1f(pCurrent == NULL) //if end of the 1lin
{ {/insert on right
pParent->pRightChild = pNewNode;

return:
}
} //end else go right
} //end while
} //end else not root
//end insert()




4, Visit 20
void inOrder(Node* pLocalRoot)

{
if (pLocalRoot != NULL)

{
inOrder(pLocalRoot->pLeftChild)

cout << pLocalRoot->1iData << '

inOrder (pLocalRoot ->pRightChild):

—

13, Visit 50

L

1@, Visit 40

//left child
//display node
{/right child
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void postlrder(Node

{
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Findir O IMax

Node* minimum( ) {{ returns node with minimum key value

{

Node* pCurrent, pLast:

pCurrent = pRoot: //start at root

while(pCurrent != NULL) {funtil the bottom,
{
pLast = pCurrent: //{remember node
pCurrent = pCurrent->pLeftChild; //go to left child

}
RESE LA ME R S e e

}
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The efficiency of Binary Trees

Operations like finding a particular node involve
descending the tree from level O to level with search node.
How long (many operations) it will take to do this? (for full

tree)

(example from R. Lafore book)



IR NG 1,

ST Yy

Number of Levels
1

15
2l

2
g
4
3

1,023 10
32,767 15

1,048,575

.






