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Anna University Exams Nov / Dec 2017 – Regulation 2013 
Rejinpaul.com Unique Important Questions – 7th Semester BE/BTECH 

CS6702 Graph Theory and Applications 
Part – A  

1. Write the handshaking Theorem. 
2. Define a Graph. 
3. Define Walk, Path and Trail. 
4. When do we say that two graphs are isomorphic? Give an example. 
5. Prove that the sum of the degrees of the vertices of any finite graph is even. 
6. Prove that a complete graph with n vertices contains n(n−1)/2 edges. 
7. Define isolated vertex, pendant vertex and a null graph. 
8. Define degree(valency) of a vertex. When two edges and two vertices are said to be adjacent? 
9. What is an Hamilton circuit 
10. Prove that the sum of the degrees of the vertices of any finite graph is even. 
11. Define Spanning Tree. 
12. define articulation point. 
13. Define Binary tree. 
14. Define Pendant Vertex. 
15. Diffrence between Kruskals and prims algorithm. 
16. Define weighted graph. 
17. What is Branch and Chord? 
18. Write the properties of a cut set. 
19. Define Chromatic Number. 
20. What is proper coloring? 
21. Define Isomorphic digraphs. 
22. Define a Euler Graph. 
23. Define Arborescence . 
24. Write notes on strongly connected and weakly connected digraphs. 
25. What is an edge covering? 
26. What is dominating sets? 
27. A salesman at a computer store would like to display 5 models of personal computers, 4 models of 

computer monitors and 3 models of keyboards. In how many ways can he arrange them in a row if 
 the items of the same kind are together? 

28.  
29. Define Fundamental Counting Principle. 
30. Difference between Multiplication rule and Sum Rule. 
31. Difference between Permutation and Combination. 
32. Explain Inclusion – Exclusion Principle. 
33. From a college if we select 367 students, how many students have the same birthday? 
34. How many different license plates are possible if each plate contains a sequence of 3 English 

alphabets followed by 3 digits? (Repetition is allowed). 
35. 7 Out of 7 consonants and 4 vowels, how many words of 3 consonants and 2 vowels can be 

formed? 8 How many different 7 digit phone numbers are possible if the 1st digit cannot be a 0 or 
1 

36. Write Inclusion – Exclusion Principle 
37. Define Generating Function. 
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38. Define Recurrence Relation. 
39. State the necessary conditions to show that two graphs are isomorphic. 
40. Define Tree. 
41. What is Branch and chord? 
42. What is meant by fundamental cut-set? 
43. What is dominating sets? 
44. Define Euler Graph.          
45. Write Addition rule or Sum rule. 
46. Write the Pigeon Hole Principle. 
47. Steps for solving a linear homogeneous recurrence relation of degree 2: 
48. Define Catalan number. 
49. Define Generating Function. 
50. If ek represents the number of ways to make change for k rupees, using Rs. 1, Rs. 2, Rs. 5, Rs. 10 

and Rs. 100 find the generating function for ek. 
51. Steps for solving a linear homogeneous recurrence relation of degree 2 
52. Solve the recurrence relation Fn = 5Fn−1 − 6Fn−2 where F0 = 1 and F1 = 4. 
53. What is the generating function of the infinite series; 1, 1, 1, 1..? 
54. A bank pays 6% (annual) intrest on savings, compounding the interest monthly. If Raj deposits Rs. 

1000/- on the first day of may, how much will he deposit be a worth year later? 
55. Solve an = an-1 +8an-2 - 12an-3, with initial conditions a0 = 2, a1 = 3, and a2 = 19. 
56. Define Exponential generating functions 

Part – B 

Unit – I 

 

1. Define the following with one example each : 

a) Infinite graph. b) Component of a graph. c) Euler graph. d) Spanning subgraph. 

2. Define a tree. Illustrate with example. State and prove any two properties of trees. 

3. Verify Euler’s theorem with an example. 

4. Give an example of a connected graph that has 

(i)Neither an Euler circuit nor a Hamilton cycle. (ii) An Euler circuit but an Hamilton cycle. (iii) A 

Hamilton cycle but no Euler circuit. (iv) Both a Hamilton cycle and an Euler circuit. 

5. Explain All Cut Sets in a Graph and give Theorem proof with an example. 

Unit II 

1. Explain 1-Isomorphism and 2-Isomorphism with theorem proof? 

2. Write about Spanning trees with relevant theorems? 

3. Write in detail about different representation of a Planar graph? 

4. Write Short notes on Network flows? 

5. Write about combinational and geometric Graphs? 

 

Unit III 
1. Explain Chromatic Partitioning and Chromatic Polynomial with Theorem proof. 
2. Explain in detail about digraphs and binary relations 
3. Explain Euler digraphs with theorem proof. 
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4. Explain Four color problem with theorem proof. 
5. Write in detail about Matching in a graph?  
6. Explain in detail about Coverings? 

Unit IV 
1. A survey of 100 students with respect to their choice of the ice cream flavors Vanilla, Chocolate 

and Strawberry shows that 50 students like Vanilla, 43 like Chocolate, 28 like Strawberry, 13 like 

Vanilla and Chocolate, 11 like Chocolate and Strawberry, 12 like Strawberry and Vanilla, and 5 like 

all of them. Find the number of students who like   

(i)Vanilla only (ii) Chocolate only (iii) Strawberry only (iv) Chocolate but not Strawberry (v) 
Chocolate and Strawberry but not Vanilla (vi) Vanilla or Chocolate, but not Strawberry.Also find 
the number of students who do not like any of these flavors 

2. In making a seating arrangement for their son’s wedding reception. Grace and Nick are down to 

four relatives, donated Ri for 1 ≤ i ≤ 4, who do not get along with one another. There is a single 

open seat at each of the five tables Tj where 1 ≤ j ≤ 5. Because of family differences, 

a) R1 will not sit at T1 or T2. c) R2 will not sit at T2. 

b) R3 will not sit at T3 or T4. d) R4 will not sit at T4 or T5 
3. From a club consisting of 6 men 7 women, in how many ways can we select a committee of (i) 

3men and 4 women(ii)4 persons which has at least 1 women (iii) 4 persons that has at most one 
man? (iv) 4 persons with people of both sexes? 

4. a)State and prove Binomial Theorem. b) Determine the number of positive intergers n, 1 ≤ n ≤ 
2000, that are i) Not divisible by 2,3 or 5. ii) Not divisible by 2,3,5 or 7. Not divisible by 2, 3 or 5 but 
are divisible by 7. 

Unit V 
1. The population of Mumbai city is 6,000,000 at the end of the year 2000. The number of 

immigrants is 20,000 n at the end of year n. The population of the city increased at the rate of of 
5% per year. Use a recurrence relation to determine the population of the city at the end of 2010. 

2. Derive the formula for the sum of the cubes of first n natural numbers using recurrence relation 
3. Solve the recurrence relation an+an-1-6an-2=0 for n>=2 a0=-1,a1=8 
4. Solve the recurrence relation a2

n+2-5a2
n+1+4a2

n=0,for n>=0 ,a0=4,a1=13 
5. From a club consisting of 6 men 7 women, in how many ways can we select a committee of (i) 

3men and 4 women(ii)4 persons which has at least 1 women (iii) 4 persons that has at most one 
man? (iv) 4 persons with people of both sexes? 

6. Solve the recurrence relation an+2-5an+1+6an+2 n>=0 a0=3,a1=7  using generating function 
7. Explain Second order linear homogenous recurrence relation with case Distinct Real roots, 

complex roots and Repeated roots. 
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