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Important Questions:- 
 

Queues 

Queue is ordered collection of homogeneous data elements in which 

insertion and deletion operation take place at two ends. Insertion allowed 

from starting of queue called FRONT point and deletion allowed from REAR 

end only. A queue has the First-In-First-Out (FIFO) property: records are 

removed from the list in the same order as they arrive. 

 

 

 



Stack 

A stack is a basic data structure, where insertion and deletion of items takes 

place at one end called top of the stack. This structure is used all 

throughout programming. The basic concept can be illustrated by thinking 

of your data as a stack of plates or books where you can only take the top 

item off the stack in order to remove things from it. 

A stack is also called a LIFO (Last In First Out) to demonstrate the way it 

accesses data.  

There are basically two operations that can be performed on stacks .  

1) PUSH: - inserting an item into a stack. 

2) POP: - deleting an item from the stack. 

 

 

 

  



Top Pointer of stack holds the Address of the Topmost element of Stack. 

 

 

Analysis of Binary Search 

Binary Search can be analyzed with the best, worst, and average case number 

of comparisons. These analyses are dependent upon the length of the array, 

so let N =|A| denote the length of the Array A 

Best case - O (1) comparisons  

In the best case, the item X is the middle in the array A. A constant number 

of comparisons (actually just 1) are required.  

Worst case - O (log n) comparisons  

Average case - O (log n) comparisons  

In the Worst or Average case, To Search the Item, the size of the Array is 

halved. This halving can be done (log n ) times. Thus, (log n ) comparisons 

are required.  



Binary Tree 

 A binary tree is composed of zero or more nodes 

 

Each node contains: 

 A value (some sort of data item) 

 A reference or pointer to a left child (may be null) 

 A reference or pointer to a right child (may be null) 

 

A binary tree may be empty (contain no nodes) 

 If not empty, a binary tree has a root node 

 A node with no child is called a Leaf Node. 

 

 

 

 

 

 



AVL Tree 

An AVL tree (Named after their inventors, Adelson-Velskii and Landis,) is a 

binary search tree whose left subtree and right subtree differ in height by no 

more than 1, and whose left and right subtrees are themselves AVL trees. 

 To maintain balance in a height balanced binary tree, each node will have to 

keep an additional piece of information that is needed to efficiently maintain 

balance in the tree after every insert and delete operation has been 

performed.  For an AVL tree, this additional piece of information is called 

the balance factor, and it indicates if the difference in height between the 

left and right subtrees is the same or, if not, which of the two subtrees has 

height one unit larger.  If a node has a balance factor rh (right high) it 

indicates that the height of the right subtree is 1 greater than the height of 

the left subtree.  Similarly the balance factor for a node could be lh (left 

high) or eh (equal height). 

Example 

 Consider the AVL tree depicted below.  The right subtree has height 1 

and the left subtree, height 0.  The balance factor of the root is tilted toward 

the right (right high—rh) since the right subtree has height one larger than 

the left subtree.  Inserting the new node 21 into the tree will cause the right 

subtree to have height 2 and cause a violation of the definition of an AVL 

tree.  This violation of the AVL property is indicated at the root by showing 

that the balance factor is now doubly unbalanced to the right. 



 

 
 
 

Data Structure 

A data structure is a structured set of variables associated with one another 

in different ways, cooperatively defining components in the system and 

capable of being operated upon in the program. 

TYPES OF DATA STRUCTURES 

Linear 

In linear data structures, values are arranged in linear fashion. Arrays, linked 

lists, stacks and queues are examples of linear data structures in which 

values are stored in a sequence. 



Non-Linear 

This type is opposite to linear. The data values in this structure are not 

arranged in order. Tree, graph, are examples of non-linear data structures. 

 

 

 



 

 

 
 
 
Important Definitions 

1. Linked List:  A linked list, or one-way list, is a linear collection of data 

elements, called nodes, where the linear order is given by means of pointers. 

That is, each node is divided into two parts : the first part contains the 

information’s of the elements and the 2nd part , called the linked field or 

next pointer field, contains the address of the next node .  



2. Free storage list: Together with the linked lists in the memory, a special 

list is maintained which consists of unused memory cells. This list, which has 

its own pointer, is called the list of available space or the free-storage list 

or the free pool. 

 

3. Garbage collection: The operating system of a computer may periodically 

collect all the deleted space onto the free-storage list. Any technique which 

does this collection is called garbage collection. Garbage collection usually 

takes place in two steps. First the computer runs through all lists, tagging 

those cells which are currently in use, and then the computer runs through 

the memory, collecting all untagged space onto the free-storage list. 

 

4. Overflow: Sometimes new data are to be inserted into a data structure 

but there is no available space. The situation is called Overflow. 

 

5. Underflow: The term underflow refers to the situation where one wants 

to delete data from a data structure that is empty.  

 

6. Header Link List: A header linked list is a linked list which always 

contains a special node, called the header node, at the beginning of the list. 

There are two kinds of header linked lists. 



    (a) Grounded header list: A grounded header list is a header list where 

the last node contains the null pointer.  

    (b) Circular header list: A circular header list is a header list where the 

last node points back to the header node. 

 

7. Two-way list: A two-way list is a linear collection of data elements, called 

nodes, where each node N is divided into three parts:  

(1)  An information field INFO which contains the data of N. 

(2)  A pointer field FORW which contains the location of the next node in 

the list. 

(3)  A pointer field BACK which contains the location of the preceding node 

in the list. 

 

8. Stack: A stack/Pile/push-down lists a linear structure in which items 

may be added or removed only at the end. This means, the last item to be 

added to a stack is he first item to be removed. Stacks are also called last-in 

first-out (LIFO) lists.  

    (a) Push: Insert an element into a stack. 

    (b) Pop: Delete an element from a stack. 



9. Queue: A queue is a linear list in which items may be added only at one 

end and items may be removed only at the other end. Queues are also called 

first-in first-out (FIFO) lists. 

    (a) Front: one end where only deletions can take place. 

    (b) Rear: other end where only insertion can take place. 

 

10. Deque: A deque (double-ended queue) is a linear list in which 

elements can be added or removed at either end but not in the middle. 

 

11. Priority Queue: A priority queue is a collection of elements such that 

each element has been assigned a priority and such that the order in which 

elements are deleted and processed comes from the following rules:  

    (1) An element of higher priority is processed before any element of lower 

priority. 

    (2) Two elements with the same priority are processed according to the 

order in which they were added to the queue.  

 

 

 

 

 



12. Binary Tree: A binary tree is either empty, or it consists of a node called 

the root together with two binary trees called the left subtree or the right 

subtree of the root. 

# Predecessor: Every node in a binary tree, except the root, has a unique 

parent, called the predecessor of the node. 

# Descendent: Children is called a descendent of node Parent. 

# Ancestor: Parent is called an ancestor of child. 

# Edge: Line through two nodes is called an edge. 

# Path: Sequence of consecutive edges is called a path. 

# Complete Binary Tree: is a binary tree that have at most two children’s. 

# Extended Binary Tree: is a binary tree if each node has either 0 or 2 

children. 

(a) Internal Nodes: In a extended binary tree, the nodes with Two children 

are called internal nodes. 

(b) External Nodes: nodes with Zero children. 

 

 

 



13. Recursion 

Recursion is a computer programming technique involving the use of a 

procedure, subroutine, function, or algorithm that calls itself in a step 

having a termination condition so that successive repetitions are processed 

up to the critical step where the condition is met at which time the rest of 

each repetition is processed from the last one called to the first. 

 

14. Spanning Tree 

a spanning tree T of a connected, undirected graph G is a tree composed of 

all the vertices and some (or perhaps all) of the edges of G. Informally, a 

spanning tree of G is a selection of edges of G that form a tree spanning 

every vertex. That is, every vertex lies in the tree, but no cycles (or loops) are 

formed. 

 

 

http://en.wikipedia.org/wiki/Connected_graph
http://en.wikipedia.org/wiki/Undirected_graph
http://en.wikipedia.org/wiki/Tree_%28graph_theory%29
http://en.wikipedia.org/wiki/Vertex_%28graph_theory%29
http://en.wikipedia.org/wiki/Edge_%28graph_theory%29
http://en.wikipedia.org/wiki/Cycle_%28graph_theory%29


 

Complexity of Quick sort 

Worst-case: O(N2) 

This happens when the pivot is the smallest (or the largest) element.  

Then one of the partitions is empty, and we repeat recursively the 

procedure for N-1 elements. 

Best-case O(NlogN) The best case is when the pivot is the median of the 

array,  

and then the left and the right part will have same size. 

There are logN partitions, and to obtain each partitions we do N 

comparisons  

(and not more than N/2 swaps). Hence the complexity is O(NlogN) 

Average-case - O(NlogN) 

 

 

 

 

 



Depth of Binary Trees  

The maximum height (Depth) of a binary tree is defined as the number of 

nodes along the path from the root node to the deepest leaf node. Note that 

the maximum height of an empty tree is 0. 

 For example, the depth of the binary tree in Figure is 4, with the longest 

path through nodes 1, 2, 5, and 7. 

 

Application of Stack: 

1. Parsing 

2. Recursive Function 

3. Expression Evaluation 

4. Expression Conversion 

o Infix to Postfix 

o Infix to Prefix 

o Postfix to Infix 

o Prefix to Infix 

5. Towers of hanoi 



Traversing Binary Trees 

 

Inorder Traversal 

To traverse a tree using inorder traversal, you must visit the left subtree, 

then the root node, and then the right subtree. When visiting the subtrees, 

you take the same steps. If, each time you visited a root node in the tree 

shown in Figure 6.32, you listed the value, you'd list the nodes in the 

following order: 

a b c d e f g h i j k 

Preorder Traversal 

Using preorder traversal, you first visit the root node, then the left subtree, 

and then the right subtree. Using this method, you'll always print out the 

root value and then the values of the left and right children. Using the 

example shown in Figure 6.32, you'd print the nodes in this order: 

f b a d c e i h g k j 



Postorder Traversal 

Using postorder traversal, you visit the left subtree, then the right subtree, 

and finally, the root node. Using the example shown in Figure 6.32, you'd 

visit the nodes in this order: 

a c e d b g h j k i f 

 

Polish notation 

Polish Notation also known as prefix notation, is a form of notation for 

logic, arithmetic, and algebra. Its distinguishing feature is that it places 

operators to the left of their operands. 

Example: 

+ X Y 

 

Hashing Technique 

Hashing technique is the very efficient method in the searching to the exact 

data item in a very short time.  

Hashing is the process in which we place the each and every data item at 

the index of the memory location for the purpose of ease of usability. 

 

http://www.wikipedia.org/wiki/Logic
http://www.wikipedia.org/wiki/Arithmetic
http://www.wikipedia.org/wiki/Algebra
http://www.wikipedia.org/wiki/Operator
http://www.wikipedia.org/wiki/Operand


Circular queue 

Circular queue is a linear data structure. It follows FIFO principle.  

 In circular queue the last node is connected back to the first node to 

make a circle.  

 Circular linked list fallow the First In First Out principle 

 Elements are added at the rear end and the elements are deleted at 

front end of the queue 

 Both the front and the rear pointers points to the beginning of the 

array. 

 

Circular Linked List 

A circular linked list is a linked list in which the Last Node's next pointer 

points to the First Node.  

 

 

 

 

http://www.martinbroadhurst.com/articles/linked-list.html


Important Algorithms:- 

Binary Search:  

Step 1: Set BEG: = LB, END: = UB and MID: = INT ((BEG+END)/2) 

Step 2: Repeat steps 3 and 4 while BEG <=END and DATA [MID] != ITEM. 

Step 3: If ITEM < DATA [MID] then: 

    Set END = MID-1. 

   Else: 

   Set BEG: = MID + 1. 

Step 4: Set MID = INT ((BEG + END)/2). 

Step 5: If DATA [MID]:= ITEM, then: 

    Set LOC: = MID 

   Else:  

Set LOC: = NULL 

Step 6: Exit.  

 

 

 

 

 

 



LINKED LIST 

1. Traverse: 

Step 1 : Set PTR := START. 

Step 2 : Repeat steps 3 and 4 while PTR != NULL 

Step 3 : Apply PROCESS to INFO[PTR] 

Step 4 : Set PTR := LINK[PTR] 

Step 5 : Exit. 

 

2. Search :  

Step 1 : Set PTR := START 

Step 2 : Repeat steps 3 and 4 while PTR != NULL  

Step 3 : If ITEM = INFO[PTR], then :  

Set LOC := PTR and Exit. 

Else 

Set PTR := LINK[PTR].  

Step 4 : LOC := NULL 

Step 5 : Exit. 

 

 

 



3. Insert: 

Step 1 : If AVAIL= NULL , then : Write OVERFLOW , and Exit. 

Step 2 : Set NEW := AVAIL and AVAIL := LINK[AVAIL] 

Step 3 : Set INFO[NEW] := ITEM. 

Step 4 : If LOC = NULL , then : 

     Set LINK[NEW] := START and START := NEW. 

Else : Set LINK[NEW] := LINK[LOC] := NEW. 

Step 5 : Exit.  

 

 

 

 

 

 

 

 

 

 

 



STACK 

1. Push : 

Step 1 : If TOP = MAXSTK, then : Print : OVERFLOW , and Return. 
Step 2 : Set TOP := TOP + 1, 
Step 3 : Set STACK[TOP] := ITEM. 
Step 4 : Return. 

 

2. Pop : 

Step 1 : If TOP = 0, then : Print UNDERFLOW , and Return. 
Step 2 : Set ITEM := STACK[TOP] 
Step 3 : Set TOP := TOP-1, 
Step 4 : Return. 

 

 

 

 

 

 

 

 

 

 

 



Breadth-first Search:  

1. Initialize all nodes to the ready state (STATE=1) 

2. Put the starting node A in QUEUE and change its status to the waiting 

state (STATUS = 2) 

3. Repeat steps 4 and 5 until QUEUE is empty. 

4. Remove the front node N of QUEUE . Process N and change the status of 

N to thee processed state (STATUS =3). 

5. Add to the rear of QUEUE all the neighbors of N that are in steady state 

(STATUS=1), and change their status to the waiting state (STATUS =2) 

6. Exit. 

 

 

 

 

 

 

 

 

 



Depth First Search:  

1. Initialize all nodes to the ready state (STATUS=1) 

2. Push the starting node A onto STACK and change its status to the waiting 

status (STATUS=2) 

3. Repeat steps 4 and 5 until STACK is empty. 

4. Pop the top node N of STACK. Process N and change its status to the 

processed state (STATUS=3) 

5. Push onto STACK all the neighbors of N that are in steady state 

(STATUS=1), and change their status to the waiting state (STATUS =2). 

6. Exit.  
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