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Question 1 is compulsory and Answer any 6 from the remaining questions. Marks 
OBE 

CO RBT 

1 (a) Prove that a connected planar graph with ‘n’ vertices and ‘e’ edges has (e-n+2) regions. 
(b) Find the number of tree branches and chords in the following graph with 7 vertices and 

14 edges.  

                                 

[8] CO4 L2,L3 
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Date: 08/07/2024 Duration: 90 mins Max Marks:  50 Sem: IV Branch: CSE/IS 

Question 1 is compulsory and Answer any 6 from the remaining questions. 
Mark

s 

OBE 

CO RBT 

1 (a) Prove that a connected planar graph with ‘n’ vertices and ‘e’ edges has (e-n+2) 
regions. 

(b) Find the number of tree branches and chords in the following graph with 7 vertices 
and 14 edges.  

                         
                                     

 

[8] CO4 L2,L3 

 



2. Define the following  
(a) Binary tree 
(b) Spanning tree 
(c) Vertex connectivity 
(d) Fundamental circuits 
(e) Fundamental cut-sets. 

[7] CO3 L1 

3 Prove that 𝐾5 and 𝐾3,3 are non-planar graphs. [7] CO4 L3 

4 (a) Prove that every tree has one or two centres. 
(b) Show that the number of vertices in a binary tree is always odd. 

 

[7] 

 

 

CO3 
L3 

5 Show that for any graph G, 𝑘(𝐺)  ≤  𝜆(𝐺)  ≤  𝛿(𝐺), where    

𝑘(𝐺), 𝜆(𝐺), 𝛿(𝐺) 𝑑𝑒𝑛𝑜𝑡𝑒  vertex connectivity, edge connectivity and minimum degree 

of a graph G respectively. 

 

[7] 

 

 

CO3 
L3 

6 If G is a simple planar graph with at least 3 vertices, then show that    

(a) 𝑒 ≤  3𝑛 − 6, and   

(b) 𝑒 ≤  2𝑛 − 4, for triangle -free graphs.  

[7]  

CO4 
L3 

7 Prove the following: 

(a) A tree with ‘n’ vertices has (n-1) edges. 

(b) There is one and only one path between every pair of vertices in a tree. 

[7]  

CO3 
L3 

8 (a) Prove that every tree is a planar graph. 

(b) Show that a complete graph  𝐾𝑛  is not a tree, when  𝑛 >  2.. 
[7] CO4 L3 

 

   

 

 

 

 

 

 

2. Define the following  
(f) Binary tree 
(g) Spanning tree 
(h) Vertex connectivity 
(i) Fundamental circuits 
(j) Fundamental cut-sets. 

[7] CO3 L1 

3 Prove that 𝐾5 and 𝐾3,3 are non-planar graphs. [7] CO4 L3 

4 (c) Prove that every tree has one or two centres. 
(d) Show that the number of vertices in a binary tree is always odd. 

 

[7] 

 

 

CO3 
L3 

5 Show that for any graph G, 𝑘(𝐺)  ≤  𝜆(𝐺)  ≤  𝛿(𝐺), where    

𝑘(𝐺), 𝜆(𝐺), 𝛿(𝐺) 𝑑𝑒𝑛𝑜𝑡𝑒  vertex connectivity, edge connectivity and minimum degree 

of a graph G respectively. 

 

 

[7] 

 

 

CO3 
L3 

6 If G is a simple planar graph with at least 3 vertices, then show that    

(c) 𝑒 ≤  3𝑛 − 6, and   

(d) 𝑒 ≤  2𝑛 − 4, for triangle -free graphs.  

[7]  

CO4 
L3 

7 Prove the following: 

(c) A tree with ‘n’ vertices has (n-1) edges. 

(d) There is one and only one path between every pair of vertices in a tree. 

[7]  

CO3 
L3 

8 (a) Prove that every tree is a planar graph. 

(b) Show that a complete graph  𝐾𝑛  is not a tree, when  𝑛 >  2..   
[7] CO4 L3 



1.







2. a)

b) A spanning tree T of an undirected graph G is a subgraph that is a tree which includes
all of the vertices of G.

c)

d) Fundamental cut set or f-cut set is the minimum number of branches that are removed
from a graph in such a way that the original graph will become two isolated subgraphs.

e) A circuit formed by adding a chord of G to a spanning tree T such that it creates only
one circuit is called a fundamental circuit.



3.



4. a)



b) The number of vertices n in a binary tree is always odd. This is because
there is exactly one vertex of even degree, and the remaining n − 1 vertices
are of odd degrees. Since from Theorem 1-1 the number of vertices of odd
degrees are even, n − 1 is even. Hence n is odd.



5.

6. a)





b)





7. a)

b)



8. a)

b) If are any three vertices of , where , then the closed walk is a𝑣
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cycle in . Since has a cycle, it cannot be a tree.𝐾
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