Subject: Data structures using c
Topic: Binary tree

Name of the teacher: Lisna Thomas
Academic year: 2020-2021






*Property 2:

notTree




children

parent




tree

A Aotfutl——— teveld

AN

Level 1

VA
PaNa

Level 2

Level 3




by

\.

/\

—E gkl

/\

evel 0

evel 2

evel 3



N=2"4+2"+.  +2"1=2"1

=0 |=1 |=h-1

n-1
0 1 —1 ' n_
X bx X =)y =]
i=0



2"—1=N
—=2"=N+1
— h=1log(N +1) > O(log N)






(a) A 4-level tree (b) A 5-level tree (c) A 10-level tree
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Binary Search Tree Specification



Binary Search Tree Specification
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Function NumberOfNodes (cont.)

NumberOfNodes

CountNodes
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Function Retrieveltem (cont.)

Retrieveltem

Retrieve

/| base case 2

/| base case 1



(a) tree

(b) Insert 5

tree B—> 5

(e) Insert 3

tree B; 5 \
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(h) Insert 6

(c) Insert 9

tree B—> 5
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(f) Insert 8
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(c) Insert 7
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Function Insertltem (cont.)
Size
base case(s)

general case



Function Insertltem (cont.)

Insertitem

Insert

// base case



(a) The last call
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(d) The base case tree
New

node,

node returned

by new operator

Insert(tree->right,item);

tree = new NodeType<ItemType>;




Does the order of inserting
elements Into a tree matter?
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Function Deleteltem (cont.)
Size
base case(s)

general case



Function Deleteltem (cont.)

Deleteltem

Delete



Function Deleteltem (cont.)

DeleteNode

// right child

O children or

1 child
/I left child

O children or
1 child

2 children



Function Deleteltem (cont.)

GetPredecessor



Function Deleteltem (cont.)

Deleteltem

Delete



Function Deleteltem (cont.)



Tree Traversals






Inorder Traversal

Inorder

Warning






Preorder






Postorder
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Function PrintTree (cont.)

PrintTree

Print

Il “visit”

overload


http://www.fredosaurus.com/notes-cpp/oop-friends/overload-io.html

Class Constructor

TreeType






~TreeType

Destroy

postorder

/] “visit”






Copy Constructor (cont’d)

TreeType

CopyTree

preorder
I “visit”
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new member

. . functions
// previous member functions
PreOrder
InOrder
PostOrder
preQue;
INQue,;

hOStOUE: new private data



ResetTree and GetNextltem (cont.)

PreOrder

/] “visit”



ResetTree and GetNextltem (cont.)

InOrder

/1 “visit”



ResetTree and GetNextltem (cont.)

PostOrder

/] “visit”
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lterative Insertion and Deletion



Comparing Binary Search Trees to Linear Lists

O(N) O(N)

O(logN* | O(logN) O(N)

O(logN* O(N) O(N)

O(logN)™ O(N) O(N)




Examine the following binary search tree and answer the que'mons in Exercises 37-40,
~ The numbers on the nodes are labels so that we can talk about the nodes; they are not
 key values within the nodes.

37. If an item is to be inserted whose key value is less than the key value in node 1
but greater than the key value in node 5, where would it be inserted?

38. If node 1 is to be deleted, the value in which node could be used to replace it?
38. 42751683 is atraversal of the tree in which order?
40. 1245736 8is atraversal of the tree in which order?



17. True or false?

a, Invoking the delete function in this chapter might create a tree with more
levels than the original tree had.

b. A preorder traversal processes the nodes in a tree in the exact reverse order-
that a postorder traversal processes them.

c. An inorder traversal always processes the elements of a tree in the same
order, regardless of the order in which the elements were inserted.

d. A preorder traversal always processes the elements of a tree in the same
order, regardless of the order in which the elements were inserted,
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18, If you wanted to traverse 4 tree writing all the elements to a file, and later (the

next time you ran the program) rebuild the tree by reading and (nserting, would
y  aninorder traversal be appropriate? Why or why not?
. I S .



