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                                                              PART I MARKS 
OBE 

CO RBT 

1 Define tree? With example explain the following i) Degree of a node, 

ii)Level of a binary tree iii)Siblings iv)Ancestors  v) Root   

                                                            OR 

[10] 

CO4 L2 

2 Define Hashing. Explain the different hashing functions with example.          [10] 
CO4 L3 

 

3 
                                                    PART II 
Define a binary tree. With example show array and linked representation of 

binary tree.                                       OR 

[5+5] 

CO4 L2 

4 

 

Mention different types of binary trees and explain them briefly. State the 

properties of a binary tree in detail. 

[5+5] 
  CO4 L3 
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PART III 

Write the C-routines to traverse the given tree using i)Inorder ii) Pre-order 

 iii) Post-order 

  
                                                                   OR 

 

 

 

[10] 
CO4 L3 

6 What is a graph? Write the terminologies used in graph. 

Explain matrix and adjacency list representation of graphs with example. 

 

       [5+5] 

 CO5 L2 

 
7 

PART IV 

i)Construct a binary search tree for  inputs i) 22, 14, 18, 50, 9, 15, 7, 6, 12, 
32, 25 ii)Construct a binary tree where preorder and Inorder of a traversal 

yields the following sequence of nodes. Inorder: 8,4,10,9,11,2,5,1,6,3,7 

Preorder:1,2,4,8,9,10,11,5,3,6,7            OR 

        [4+6] CO4 L4 

 
8 

What is threaded binary tree? Write the rules to construct the threads and 
explain with example. 

       [10] CO5 L3 

 

9 
                                                                PART V 

Sort the numbers given below using radix sort and insertion sort 345, 654, 

924, 123, 567, 472, 555, 808, 911 with appropriate figure. 

                                                                OR 

 

 

[5+5] 

CO5 L3 

10 What is collision? Explain the different collision resolution techniques, if 
K=3,2,9,6,11,13,7,12 and h(k)=2k+3 where M=10. Use division method 

and Linear probing to store these values in a hash table. 

 

[10] CO5 L4 
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Solution 
 

1. Define tree? With example explain the following i) Degree of a node ii)Level of a binary tree iii)Siblings iv)Ancestors  v) 

Root   

The tree is a nonlinear data structure. This structure is mainly used to represent data containing a 

hierarchical relationship between elements, e.g., records, family trees and tables of contents. A tree 

structure means that the data are   organized in a hierarchical manner. 

         Definition: A tree is a finite set of one or more nodes such that 
i) There is a specially designated node called the root. 

ii) The re ma ining nodes are partitioned into n ≥0 disjoint sets T1, T2, …, Tn, where each of these sets is a tree. T1, T2, …, Tn, 

are called the subtrees of the root. 
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2. Define Hashing. Explain the different hashing functions with example 

 

Different Hash Functions 

           Many hash functions are being used in practice, name ly: 
i) Division 

ii) Mid-Square 

iii) Folding 

iv) Folding with Reversing 

v) Correspondence between letter and address 

vi) Additive transformation 

1) Division: 

           The key k is divided by some number D and the remainder is used as the home bucket for k. Formally, 

h(k) = k % D 

- This hash function assumes that the keys are non- negative integers. 

- This function gives bucket addresses in the range 0 through D-1, so the hash table must have at least b = D buckets. 

- For practical dictionaries, a very uniform distribution of keys to buckets is obtained when D has no prime factor s malle r than 

20. 

- Choose a number D larger than the number n of keys in K. The number D is usually chosen to be a prime number or a number 

without s mall divisors, since this frequently minimizes the number of collisions. 

- If we want the hash address to range from 1 to m, use the formula: H(k) = k % m + 1. 

 

Example: A compa ny has 68 employees. Each e mployee is assigned a unique 4 -digit employee-id.              

Suppose L consists of 100 two-digit addresses: 00, 01, 02, …, 99. Apply the division hash function to 

the e mployee- ids: 3205, 7148, 2345 and obtain the hash address. 

Solution: Choose a prime number m close to 99 i.e. m = 97. Then: 

H(3205) = 3205 % 97 = 4 

H(7148) = 7148 % 97 = 67 

H(2345) = 2345 % 97 = 17 

2) Mid Square: The key k is squared. Then the hash function H is defined by 
H(k) = l 

where l is obtained by deleting digits from both ends of k2. The same positions of k2  must be used 

for all of the keys. 

Example: A compa ny has 68 employees. Each e mployee is assigned a unique 4-digit e mployee-id. 

Suppose L consists of 100 two-digit  addresses: 00, 01, 02, …, 99. Apply the  midsquare hash 

function to the employee-ids: 3205, 7148, 2345 and obtain the hash address. 

Solution: The following calculations are performed: 

k 3205 7148 2345 

k2 10272025 51093904 5499025 

H(k) 72 93 99 

The fourth and fifth digits, counting from the right are chosen for the hash address. 
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3) Folding: The key k is partitioned into a number of parts, k1, k2, … kr where each part, except 

possibly the last, has the same number of digits as the required address. Then the se parts are 

added together, ignoring the last carry. That is, 

H(k) = k1 + k2 + … + kr 

where the leading- digit carries, if any, ignored. 

Sometimes, for extra "milling”, the even numbered parts, k2, k4, …,  are 

reversed  before the addition. 

Example: A compa ny has 68 employees. Each e mployee is assigned a unique 

4-digit e mployee-id. Suppose L consists of 100 two-digit addresses: 00, 01, 

02, …, 99. Apply the folding hash function to the employee- ids: 3205, 7148, 

2345 and obtain the hash address. 

Solution: Chopping the key k into two parts and adding yields the 

following hash addresses: H(3205): 32 + 05 = 37, 

H(7148): 71 + 48 = 19, 

H(2345): 23 + 45 = 68 

Observe that the leading digit 1 in H(7148) is ignored. 

4) Folding with Reversing: The method is the sa me as the folding method, except that the even 

parts (i.e. the 2nd part, 4th  part, 6th part, etc. are reversed  before adding,  thus producing the 

following hash addresses: 

H(3205) = 32 + 50 = 82, 

H(7148) = 71 + 84 = 55, 

H(2345) = 23 + 54 = 77 
 

3. Define a binary tree. With example show array and linked representation of binary tree 
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4. Mention different types of binary trees and explain them briefly. State the properties of a 

binary tree in detail. 
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5. Write the C-routines to traverse the given tree using i)Inorder ii) Pre-order 

 iii) Post-order 
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Preorder:  ABDGECF 

Inorder: GDBEAFC 

Postorder: GDEPFCA 
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6. What is a graph? Write the terminologies used in graph. 

 

 
Explain matrix and adjacency list representation of graphs with example. 
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7. i)Construct a binary search tree for  inputs i) 22, 14, 18, 50, 9, 15, 7, 6, 12, 32, 25 ii)Construct a 
binary tree where preorder and Inorder of a traversal yields the following sequence of nodes. 
Inorder: 8,4,10,9,11,2,5,1,6,3,7 Preorder:1,2,4,8,9,10,11,5,3,6,7     
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8. What is threaded binary tree? Write the rules to construct the threads and explain with 
example. 
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9. Sort the numbers given below using radix sort and insertion sort 345, 654, 924, 123, 567, 472, 

555, 808, 911 with appropriate figure. 

Solution: 123, 345, 472, 555, 567, 654, 808, 911, 924 

 

10. What is collision? Explain the different collision resolution techniques, if 

K=3,2,9,6,11,13,7,12 and h(k)=2k+3 where M=10. Use division method and Linear probing 
to store these values in a hash table. 

Hashing in data structure falls into a collision if two keys are assigned the same index number 

in the hash table. The collision creates a problem because each index in a hash table is 

supposed to store only one value. Hashing in data structure uses several collision resolution 

techniques to manage the performance of a hash table. 

It is a process of finding an alternate location. The collision resolution techniques can be 
named as- 

Open Hashing (Separate Chaining) 

Closed Hashing (Open Addressing) 

Linear Probing 

Quadratic Probing 

Double Hashing 
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