
 
 
 
 
  
 
 



 
 
 

 



 



 



 



 



 



Binary Search Tree 

 
  

Binary Search tree is a binary tree in which 
each internal node x stores an element such that 
the element stored in the left subtree of x are 
less than or equal to x and elements stored in 
the right subtree of x are greater than or equal 
to x. This is called binary-search-tree property.  

The basic operations on a binary search tree 
take time proportional to the height of the tree. 
For a complete binary tree with node n, such 
operations runs in (lg n) worst-case time. If the 
tree is a linear chain of n nodes, however, the 
same operations takes (n) worst-case time. 
  

  



 

 

The height of the Binary Search Tree equals the 
number of links from the root node to the 
deepest node. 

Binary Search Tree can be implemented as a 
linked data structure in which each node is an 
object with three pointer fields. The three 
pointer fields left, right and p point to the nodes 
corresponding to the left child, right child and 
the parent respectively NIL in any pointer field 
signifies that there exists no corresponding child 
or parent. The root node is the only node in the 
BTS structure with NIL in its p field. 



  

  

 

  

  

  

 



Inorder Tree Walk 

During this type of walk, we visit the root of a 
subtree between the left subtree visit and right 
subtree visit. 

INORDER-TREE-WALK 
(x) 
If x NIL then 
    INORDER-TREE-WALK 
(left[x]) 
    print key[x] 
    INORDER-TREE-WALK 
(right[x]) 

It takes (n) time to walk a tree of n nodes. Note 
that the Binary Search Tree property allows us 
to print out all the elements in the Binary 
Search Tree in sorted order. 

 

 

Preorder Tree Walk 

In which we visit the root node before the nodes 
in either subtree. 



PREORDER-TREE-WALK 
(x) 
If x not equal NIL then 
    PRINT key[x] 
    PREORDER-TREE-
WALK (left[x]) 
    PREORDER-TREE-
WALK (right[x]) 

 Postorder Tree Walk 

In which we visit the root node after the nodes 
in its subtrees. 

POSTORDER-TREE-
WALk (x) 
If x not equal NIL then 
    POSTORDER-TREE-
WALK (left[x]) 
    PREORDER-TREE-
WALK (right[x]) 
    PRINT key [x] 

It takes O(n) time to walk (inorder, preorder 
and  pastorder) a tree of n nodes. 
 
  



• inorder: walk the left child, visit 
the root, walk the right child  

 
• preorder: visit the root, walk the 
left child, walk the right child  

 
 
• postorder: walk the left child, 
walk the right child, visit the 
root  



 

 



 



 



 



Binary Search and Inverted Files  
Original Documents: 

 

1. The use of computers in library and 
information science education.  

 

2. Education of librarians in faculties of 
education, library and information science, 
and communications compared.  

 

3. Computers in science: a case study of 
computers and computer use by scientists.  



 
Step #1 
Extract Terms  Step #2 

Sort Terms 
Step #3a 
Remove Duplicates 

Term Doc#  Term Doc# Term  Doc#
       
use 1  case 3 case 3 
computers  1  communications 2 communications 2 
library 1  compared 2 compared 2 
information 1  computer 3 computer 3 
science 1  computers 1 computers 1;3 
education 1  computers 3 education 1; 2 
education 2  education 2 faculties 2 
librarians 2  education 1 information 1;2 
faculties 2  education 2 librarians 2 
education 2  faculties 2 library 1:2 
library 2  information 1 science 1;2;3 
information 2  information 2 scientists 3 
science 2  librarians 2 study 3 
communications 2  library 2 use 1;3 
compared 3  library 1 
computers  3  science 3 
science  3  science 2 
case 3  science 1 
study 3  scientists 3 
computer 3  study 3 
use 3  use 1 
scientists  3  use 3 
 



 

 
 

Postfix Evaluation 
 
  
Postfix Evaluation :  
 
In normal algebra we use the infix 
notation like a+b*c. The 
corresponding postfix notation is 
abc*+. The algorithm for the 
conversion is as follows :  

 Scan the Postfix string from left to 
right.  

 Initialise an empty stack.  
 If the scanned character is an 
operand, add it to the stack. If the 
scanned character is an operator, 
there will be at least two operands 
in the stack.  

 If the scanned character is an 
Operator, then we store the top 
most element of the 
stack(topStack) in a variable 
temp. Pop the stack. Now 
evaluate 
topStack(Operator)temp. Let the 
result of this operation be retVal. 



Pop the stack and Push retVal 
into the stack. 

Repeat this step till all the 
characters are scanned.  

 After all characters are scanned, we 
will have only one element in the 
stack. Return topStack.  

Example :  
 
Let us see how the above algorithm 
will be imlemented using an example.  
 
Postfix String : 123*+4-  
 
Initially the Stack is empty. Now, the 
first three characters scanned are 1,2 
and 3, which are operands. Thus they 
will be pushed into the stack in that 
order.  

 



 
Stack 

 
Expression 

 
 

 

 

 

 

Next character scanned is "*", which is 
an operator. Thus, we pop the top two 
elements from the stack and perform 
the "*" operation with the two 
operands. The second operand will be 
the first element that is popped.  



 
Stack 

 
Expression 

 
The value of the expression(2*3) that 
has been evaluated(6) is pushed into 
the stack.  

 

 
Stack 

 
Expression 

 
Next character scanned is "+", which 
is an operator. Thus, we pop the top 
two elements from the stack and 
perform the "+" operation with the 



two operands. The second operand will 
be the first element that is popped.  

 
Stack 

 
Expression 

 
The value of the expression(1+6) that 
has been evaluated(7) is pushed into 
the stack.  

 
Stack 

 
Expression 

 
Next character scanned is "4", which is 
added to the stack.  



 
Stack 

 
Expression 

 
Next character scanned is "-", which is 
an operator. Thus, we pop the top two 
elements from the stack and perform 
the "-" operation with the two 
operands. The second operand will be 
the first element that is popped.  

 
Stack 

 
Expression 

 
The value of the expression(7-4) that 
has been evaluated(3) is pushed into 



the stack.  

 
Stack 

 
Expression 

 
Now, since all the characters are 
scanned, the remaining element in the 
stack (there will be only one element 
in the stack) will be returned.  
 
End result :  

• Postfix String : 123*+4-  
• Result : 3 
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