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2203000205023005 
EXAMINATION MARCH 2025 

BACHELOR OF SCIENCE (FIFTH SEMESTER) 

MATHEMATICS-XV (MTH-505-GRAPH THEORY) 

[Time: As Per Schedule]  [Max. Marks:50 ] 

Instructions: 

1. Fill up strictly the following details on your answer book 

a. Name of the Examination : BACHELOR OF SCIENCE 

(FIFTH SEMESTER) 
b. Name of the Subject : MATHEMATICS-XV (MTH-505-

GRAPH THEORY) 
c. Subject Code No : 2203000205023005 

2. Sketch neat and labelled diagram wherever necessary. 

3. Figures to the right indicate full marks of the question. 
4. All questions are compulsory. 

Seat No: 

      

 

 

 

Student’s Signature 

 

 

Q.1  Answer the following (any five) :  

 

1. Construct complete graph with two and five vertices.  

2. Draw differently two simple graph containing 4 vertices and 5 edges in 

which two vertices having degree two and other two vertices having 

degree three.  

3. Is converse of the following statement true? Justify your answer. Every 

Arbitrary traceable graph is Euler"  

4. Find the total number of ways in which a graph G with 13 vertices, 

decomposed in to pair of sub graphs.  

5. State two difference between path and circuit.  

6. Draw a graph of Mohammed's scimitar and star of David.  

7. Find the maximum level and total number of internal vertices in a binary 

tree of 13 vertices.  

8. Show that radius in a tree is not necessarily half its diameter. 

 

10 

Q.2  Answer the following (any two): 

 

1. In a simple graph G with n vertices, prove that the degree of every 

vertex is 𝑛 −  1 and the number of edges is 
𝑛(𝑛−1)

2
to the maximum. 
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2. Prove that the number of vertices of odd degree in a graph is always 

even.  

3. State necessary conditions for two graphs to be isomorphic. Verify that: 

The following two are isomorphic: label the corresponding vertices and 

edges. 

 

 

Q.3  Answer the following (any two) : 

 

1. Prove that a simple graph with 𝑛 vertices and 𝑘 components can have at 

most 
(𝑛−𝑘)(𝑛−𝑘+1)

2
edges.  

2. Prove that if a graph 𝐺  has exactly two vertices of odd degree then there 

must be a path joining these two vertices.  

3. Prove that a connected graph 𝐺  remains connected after removing an 

edge 𝑒𝑖  from the graph G, if and only if 𝑒𝑖   is in some circuit in G. 
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Q.4  Answer the following (any two): 

 

1. Prove that An Euler graph 𝐺  is arbitrarily traceable from vertex 𝑣 in 𝐺  

𝑖𝑓𝑓 every circuit in 𝐺  contains 𝑣.  

2. (1) Is Hamiltonian path longer than any other path in a connected graph 

𝐺? Justify your answer.  

(2) Prove that Hamiltonian circuit can be constructed in a complete 

graph. 

3. Prove that a graph 𝐺  with 𝑛 vertices always has a Hamiltonian path if 

the sum of the degrees of every pair of vertices 𝑣𝑖 , 𝑣𝑗  in 𝐺  satisfies the 

condition 𝑑(𝑣𝑖)  +  𝑑(𝑣𝑗)  ≥  𝑛 −  1. 
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Q.5 Answer the following (any two):  

 

1. If the total number of vertices in a Binary tree is n then prove that the 

number of internal vertices in it is 
𝑛−1

2
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2. Prove that: Every tree has either one or two centers.  

3. Prove that: In any tree with at least two vertices, there are at least two 

pendant vertices. 

 

***** 


